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ABSTRACT 
 
In this dissertation I use data from 19 archaeological surveys in central Tyrrhenian 
Italy to understand how craft and commodity production were organized across 
landscapes, what factors contributed to rural site longevity, and how rural sites 
interacted with market centers. The surveyed sites spanned the second century BC 
to fourth century AD. Most survey areas centered on towns or small cities, but 
several were within Rome’s vast suburbium or adjacent to key trade corridors, such 
as the Tiber River and consular roads. To enable the comparison of more than 3000 
rural sites considered in this study, I standardized published survey data into a 
relational database and analyzed site types, sizes, locations, and finds statistically as 
well as via Geographic Information Systems (GIS) tools.  
Site types included constructions (e.g., aqueducts, roads) and settlements (towns, 
farms, connected farms). The latter two are the most common; they differ in that 
connected farms had more resources and better access to road networks. 
  vii 
Production evidence for various industries (e.g., ceramic, metal, and textile) appear 
at both farms and connected farms, contradicting traditional views that such 
activities were confined to large establishments.  
Many rural sites were located in areas with workable and nutritious soils, and with 
maximum annual sun exposure. Nevertheless, advantageous location was no 
guarantee of longevity. Instead, the most consistent factor in rural site longevity was 
easy access to trade and transport networks. From the first century AD, inhabitants 
of sites with market connections within a 20-kilometer radius declined in prosperity 
or abandoned their homes, while those linked to more distant networks were able 
to maintain, or even expand, their territories. Wide access for buying and selling 
goods helped sites endure over time. 
This investigation demonstrates that market networks trumped site resources as 
the key factor in site longevity. By incorporating the types and patterns of finds, and 
mapping sites in relation to resources and roads, archaeological survey can help 
chart the ebb and flow of rural production and assess the relationship of that 
production to site durability. 
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Chapter 1: Introduction 
Purpose of this Study 
From the second century BC to the fourth century AD Roman Italy 
experienced dramatic changes in settlement density and amounts of agricultural 
production.  Nowhere is this more evident than in fertile central Tyrrhenian Italy, 
where numerous studies have shown a boom in settlement and agricultural 
production during the Late Republic (200 BC to 30 BC) and Early Empire (30 BC to 
AD 100), and a sharp decline in rural settlement and agricultural exportation 
towards the end of the Empire. Surveys conducted under the auspices of the British 
School at Rome have contributed vast amounts of information about the landscapes 
of South Etruria and the Tiber Valley (Ward-Perkins 1962; Potter 1974, 1979; 
Patterson and Coarelli 2008; Patterson 2004; Cascino et al. 2012; Bousquet et al. 
2003; Witcher 2005), while the Italian Forma Italiae series has spent the past 90 
years expanding our awareness of settlement patterns in various regions of Italy 
(Verga 2006; Valenti 2003; Tartara 1999; Morselli 1980; Andreussi 1978), and 
myriad other projects have filled lacunae in our knowledge about Roman settlement 
in areas large and small (among them: Dyson 1978; Carandini et al. 2002; Verryke 
and Vermeulen 2009; Bell et al. 2002; Terrenato and Ammerman 1996).  
Despite all of these studies, however, topics such as rural decision making 
and factors that affect site longevity have remained unexamined. This gap in our 
studies is due in large part to the incompatible presentation of survey data from 
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various areas. Some studies have examined relative growth in site numbers from 
geographically similar survey areas in order to address Imperial settlement crises, 
population estimates, and broad patterns of change in settlement density (Patterson 
1987; Launaro 2011; Fentress 2009; Witcher 2006). These studies have successfully 
shown that comparative analysis of archaeological surveys can be used effectively to 
answer or reassess social and historical questions. Given the lively nature of debates 
on the Roman economy, it is surprising that comparative survey has remained 
underutilized as a tool for contributing to the discourse on production, 
consumption, markets, and trade. We have yet to identify regional patterns of site 
location preferences, factors involved in the failure or long-term endurance of sites, 
and interrelationships between rural establishments and the features that 
constituted their daily socio-economic landscape. Without examining these 
variables, archaeological surveys contribute little to the ongoing dialogue on the 
Roman economy, nor do they help us to understand the manner in which rural sites 
typically interacted with one another, nearby urban areas, and distant markets. If 
we wish to further our knowledge of the Roman economy beyond the classic 
modernist-primitivist debate that has endured for decades relying on shaky 
evidence, we need to focus not on individual sites or microregions, but on larger 
areas whose development and decline can be traced and compared reliably (Frank 
1927; Jones 1953, 1964; Rostovtzeff 1957; Finley 1973; Ørsted 1985; Geraghty 
2007; Temin 2013).  
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This study uses settlement data from 19 archaeological surveys to establish general 
patterns of rural habitation and spatial organization in order to draw conclusions 
about the nature of production and trade throughout central Tyrrhenian Italy from 
200 BC to 400 AD (Figure 4, Figure 5). It is hoped that in so doing we may identify 
productive trends within the region and provide a model against which to examine 
other regions in Roman Italy and the Empire.  
In examining this collection of data, the present study addresses three 
primary questions:  
What can be learned about the nature of production and distribution from the 
pattern of various types of sites?  
Using a finds-based approach to site identification, specific types of 
production are studied, including agricultural, ceramic, metallurgical, and textile. 
Each of these types of production was common in the countryside, dependent upon 
one another to varying degrees, and is visible archaeologically. The products of each 
were utilized in urban and rural areas throughout the Roman territory and have 
been used as proxies for economic activity (Morley 2007: 6). By examining the 
spatial organization of these four important types of production, it is possible to 
discern relationships between production types and the priorities of landowners in 
purchasing properties and constructing building upon those properties. Of the four, 
agricultural production is most commonly associated with the countryside, 
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specifically with surplus-producing “villas” (Erdkamp 2001: 346ff.).1 It is shown 
here that agricultural surplus production, as well as other types of surplus 
production, likely occurred at sites of varying size, wealth, and levels of 
connectedness to urban or high-status contexts.  
What factors may have affected site longevity?  
Largely ignored until now, the study of site longevity has the ability to help 
us understand why some sites were able to survive for centuries while others were 
not (Witcher 2012). This in turn permits us to determine the effect that political, 
economic, or ecological changes may have had on the lifespan of rural 
establishments. The present study examines the role of proximity to potential 
markets, soil type and quality, and aspect (i.e., the cardinal orientation of ground 
slope) in an effort to pinpoint whether economic or ecological factors may have 
weighed more heavily in the balance for rural sites. While proximity to markets may 
have ensured social and economic security, beneficial location in terms of available 
light and soil fertility would ensure the continued productiveness of the land. 
What can production and consumption patterns tell us about trade networks 
and the Roman economy? 
The long-standing paradigm of city as consumer and countryside as 
agricultural producer has limited attempts to study the countryside as a unit that 
                                                        
1 For more on “villa” as a term, see page 40ff. 
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was equally involved with its own community as with that of the towns and cities to 
which it exported surplus goods and where it also purchased those goods that it 
could not provide for itself (Erdkamp 2001). By examining the distribution of 
productive sites and specific types of goods, we see that goods which were likely 
produced on the Italian peninsula and those which were imported from elsewhere 
followed different distribution patterns, and that long-distance trade tended to be 
more common along specific socio-economic corridors such as the Tiber River and 
consular roads. Domestic ceramic wares, specifically black gloss ware and terra 
sigillata, were widely produced throughout central Italy and, as a result, were 
widely distributed throughout the study area. Imported goods such as African Red 
Slip pottery and marble, however, entered the Italian market via Ostia and Rome 
and were distributed along the routes that radiated from the capital city. Thus, their 
distribution was more highly constrained than that of domestic ceramic wares. 
Geographical and Geological Background 
The area under study is central Tyrrhenian Italy, which is bounded on the 
west by the Tyrrhenian Sea and on the east by the Apennine Mountains. To the 
north the study area is delineated by the Arno River, and to the south by the 
southern boundary of the Provincia di Roma, which is the portion of Latium 
administered by Rome. These boundaries were chosen both because they represent 
an area of relatively homogeneous material culture and because a significant 
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number of archaeological surveys have been conducted there, allowing for a large 
and fairly comprehensive dataset.2 
The study area is traversed by several rivers and dotted by a handful of lakes 
(Figure 2). These features allowed for efficient transport as well as access to water 
for fishing, irrigation, or agricultural, ceramic, or metallurgical processing. The 
major lakes in the area include the Lago di Bracciano, Lago di Bolsena, Lago di Vico, 
and Lago Trasimeno. Just north of the city along important consular roads, Lago di 
Bracciano and Lago di Vico would have been rural escapes for some of Rome’s well 
to do.  
The Tiber River was perhaps Italy’s most significant waterway in terms of its 
role in trade, irrigation, and communication. It runs roughly north to south from 
Monte Fumaiolo in the Apennine Mountains through the modern provinces of 
Umbria and Lazio out into the Tyrrhenian Sea near Fiumicino.  Many products of 
inland Italy were transported along the Tiber to Rome. Once Rome had begun its 
conquest of the Mediterranean, goods were also shipped up the Tiber to Rome from 
the river’s intersection with the Tyrrhenian Sea. The first major port at the mouth of 
the Tiber River was established at Ostia ca. 450 BC (Bellotti et al. 2011: 1115). In the 
first century AD Ostia lost much of its business to Portus, the port newly founded by 
                                                        
2 "Culturally homogeneous" in the sense that artifacts found in Rome tend to have 
more in common with artifacts found further to the north than to the south. 
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Claudius and later improved by Trajan (Pepe et al. 2013: 74; Keay et al. 2005). This 
port continued to serve Rome until the Late Imperial period, if not later. 
The two most important tributaries of the Tiber River were the Paglia, which 
begins near the Monte Amiata survey area, runs past the Acquapendente area, 
which enabled the shipment of volcanic millstones to points south, and the Anio, 
whose course runs past several important stone quarries before joining the Tiber 
just north of Rome (McCallum 2010; Marzano 2007: 157–158). Two other rivers not 
tributary to the Tiber served as important links from inland areas to the sea: the 
Ombrone River, which flows roughly from the southeast corner of the Chianti 
Senese survey area to the sea just north of Cosa, and the Albegna River, which spans 
the Albegna Valley survey area. 
Geologically, central Italy was formed largely by volcanic activity.  The area 
around Rome was shaped by the volcanic action of the Monti Sabatini, Monti Cimini, 
and Alban Hills (Jackson and Marra 2006; Conticelli et al. 2011).  Three of the lakes 
in the study area – Bracciano, Vico, and Bolsena – are volcanic in origin. As a result 
of the volcanic activity the study area is replete with fertile soils. Most of the study 
area south of the Albegna Valley and Acquapendente is relatively flat with 
occasional rolling hills. The eastern portion of the study area, in which the Rieti 
Survey and Civitella d’Arna are located, is more rocky and mountainous due to its 
location in the Apennines, which were formed from carbonate rock (Conticelli 
2011). In the north, the Albegna Valley survey and Provincia di Siena surveys are 
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located in hilly, frequently forested, territory. Each of these areas would have been 
well suited to cultivation, although certain types of cultivation were more suitable in 
different areas. The rocky Rieti survey area, for instance, was well suited to olive 
cultivation, while the alluvial plains surrounding Rome were ideal for grape 
cultivation (Coccia et al. 1995; De Sena 2005). Grains were farmed in Italy, although 
it is generally agreed that other places in the Empire, specifically North Africa, were 
more suitable for grain cultivation and more prolific in their grain production than 
Italy (Erdkamp 2005). 
Historical Background 
While a comprehensive history of central Italy can be found elsewhere, I 
highlight here the events that were significant for the history of central Tyrrhenian 
Italy's productive landscape.  These events break down into three broad categories: 
expansion, contraction, and reorganization. For a description of the historical 
periods used in the text that follows, refer to Table 1. 
Expansion 
The first period, that of expansion, began in the fifth to fourth centuries BC 
and reached a peak in the third to second centuries BC, when Rome was expanding 
its reach beyond Italy into Gaul, Hispania, Africa Proconsularis, and elsewhere. A 
burst of growth in the number of rural sites in Italy has been recorded during the 
Hellenistic, or mid-to-late Republican, period (300 BC–30 BC).  These rural sites 
tended to be small (<500m2), and have been dubbed farmsteads by many 
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researchers (e.g., Rosenstein 2008).  Archaeological surveys across Italy have shown 
that this explosion of rural settlement was common across the peninsula.  
By the third century BC Rome had conquered Etruria to the north and 
pushed the Greeks out of southern Italy. Several new colonies and towns were 
founded, including Cosa in 273 BC, Volsinii in 264, Falerii Novi in 241, and Saturnia 
in 183 BC (Scullard 1967). The consular roads that had been built in the fourth and 
third centuries BC aided Roman efforts at conquest and resettlement, as for example 
at Vulci. These new urban sites acted as centers around which rural settlement was 
established. Land was divided up amongst colonists through the process of 
centuriation, as can be seen most clearly in the Ager Cosanus (Rathbone 1981).  
In addition to the well-developed Roman roads, rivers and sea routes were 
frequently used to transport goods and people. With their Carthaginian and 
Etruscan trading rivals out of the way by the mid-second century BC, Roman Italy 
engaged in a healthy sea trade that is evidenced by the spread of Greco-Italic 
amphorae around the Mediterranean (Will 1982: 338; Peacock and Williams 1986; 
Woolf 1992; Bang 2007). The foundation of military outposts and establishment of 
new colonies required a steady supply of food and non-food items be sent to the 
provinces.  Italy was, during the final three centuries BC, an important producer of 
agricultural goods for the newly acquired territories. Amphora production in Italy 
kept pace with the production of surplus agricultural goods that were exported to 
Rome or the provinces. In the first century BC, Gaul is estimated to have received 
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over two million gallons of Italian wine each year (Silver 2012: 292).  Beginning in 
the early Empire, however, Italian production shifted focus away from exporting 
provincially and toward selling to local markets or to Rome. This shift is attested by 
the diminution in numbers of Italian amphorae in the provinces. In the Imperial 
period, large quantities of provincial agricultural products supplemented the 
produce from Rome’s hinterland in order to fulfill the needs of the city (De Sena 
2005: 1–2). 
Often considered the quintessential Late Republican/Early Imperial Roman 
countryside establishment, structures that scholars have identified as “villas” did 
not actually populate the landscape in any significant number until the first century 
BC (Terrenato 2007; 2012). Up to that point, small and medium-sized farms, 
operated either by smallholders or by tenants, were the most populous rural 
habitation. In fact, even after the rise of the classic villa, if such a thing can even be 
supposed to have existed, survey data suggests that small and medium-sized farms 
continued to be more common than villas (Francovich and Hodges 2003: 33).  
Infrastructure 
Increased production and the demands of empire required an infrastructure 
that allowed for transportation of goods and people from one place to another.  The 
Romans had begun an intensive road-building program in the fourth century BC, but 
further accommodations were required to account for territorial gains and newly 
founded colonies both within and outside of Italy (Figure 3).  Table 2 shows the 
major consular roads built within Italy and illustrates the large amount of 
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organization and expansion taking place during the second half of the first 
millennium BC. 
  A consistent supply of water for town and country was as important to the 
Romans as efficient transportation between places. The aqueduct, often hailed as 
one of Rome's greatest engineering achievements, was critical for this function since 
many springs were located in the mountains, but many settlements were not (Hodge 
1983; Blackman 1978; Chanson 2000).  The Roman reuse of Etruscan cuniculi, or in-
ground water channels, aided in the transport of water but did not supply all of the 
places where water was required (Thomas and Wilson 1994).  Table 3 shows the 
major aqueducts that led into Rome and serves to illustrate the quantity of 
resources transported into Rome and through other cities and towns.  Blackman 
(1978) estimates that the flow of water entering Rome from these four aqueducts 
was seven cubic meters per second or 86,400 cubic meters per day. 
Although the roads and aqueducts in central Tyrrhenian Italy all led to Rome, 
they also served the territories through which they passed.  With sufficient money, 
rural sites could obtain servitudes, which would permit them to draw water from 
the aqueducts to their properties in order to water crops and livestock or provide 
water for homes (Bannon 2001). This system permitting access to water for 
habitation and agriculture contributed, at least in part, to the expansion and 
increased density of settlement both in Rome’s immediate hinterland and further 
afield. Easy access via roads to economic, political, and religious centers permitted 
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regular trade and socio-cultural interaction, all of which would have served to 
maintain prosperity and reinforce vertical and horizontal dependency relationships. 
Land Reform 
Legislation over land ownership began in the fourth century with the Lex 
Licinia Sextia of 367 BC.  This law specified that no one should own more than 500 
iugera of land.3  It also decreased tensions between rich and poor by allowing 
plebeians to own land rather than just have temporary allocations (Terrenato 
2007).  
In the late second century BC, as Rome continued to acquire vast amounts of 
territory in Italy, historians record that contrary to the requirements of the Lex 
Licinia Sextia, the wealthy were securing massive tracts of land and pushing smaller-
scale farmers off of that land (Appian; Plutarch). Plutarch (Vit. Tib. Gracch. 8) writes 
that so few small farmers were on the land that Tiberius Sempronius Gracchus was 
struck by the apparent depopulation along the route from Tuscany to Numantia.  
The Lex Sempronia Agraria of 133 BC put forth by Tiberius Gracchus allowed for the 
Tribune of the Plebeians to distribute surplus land of the rich (i.e., that beyond the 
500 iugera that individuals were permitted to own) to the Plebs (Boatwright et al. 
2004: 156).  The law was extremely contentious and resulted in the mob killing of 
                                                        
3A iugerum is a Roman unit of measurement , 240 x 120 Roman feet (71 x 35.5 m), 
equivalent to 0.623 acres or 0.25 ha. 
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Gracchus and 300 of his followers. Nevertheless, land allocations continued even 
after Gracchus' death.  
Gaius Sempronius Gracchus, Tiberius' younger brother, became Tribune in 
123 and continued the allocations his brother had begun.  Additionally he expanded 
the road system in order to allow for easier transport of goods from place to place. 
Perhaps most significantly, he arranged for the purchase of foreign crops in order to 
provide for the sale of wheat to the Roman people (Cary and Scullard 1976: 207). 
This event signals that there were already food shortages in Rome during the 
second century BC, and it serves as a model for what would eventually become a 
regular system of food importation and distribution overseen by the praefectus 
annonae, or official in charge of the Annona, the system of public grain distributions 
particular to Rome (Bourne 1960; Remesal Rodriguez 1998; De Sena 2005). 
The redistribution of land by the Gracchi was not a singular event. Upon 
returning from campaigns in the east, Lucius Cornelius Sulla distributed between 
50,000 and 120,000 allotments in Italy to his veterans (Cary and Scullard 1976: 
299). Much of the land that he distributed to veterans was located in Etruria, 
specifically in areas that had backed his opponent, Marius, and upon whom he 
desired revenge (Scullard 1967: 278). This tradition of paying, or placating, soldiers 
with land was carried on by Caesar and later by Octavian. Payment of veterans with 
land no doubt contributed to the explosion in numbers of small rural sites during 
the Late Republic and Early Empire; as veterans were uninterested in, incapable of, 
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or unskilled at farming, the subsequent sharp decline in the number of small farm 
sites from the Early to Middle Empire is to be expected. 
Contraction 
The second phase of major landscape change in central Italy began during 
the first century AD and extended into the second century. It is during this time 
period that archaeological surveyors note a significant contraction of settlement and 
a depopulation of the countryside in most areas of central Italy. At the end of the 
first century, the land around Cosa is thought to have shifted from wine production 
to grain production, and building sequences suggest that the villa of Settefinestre 
was focusing more attention on its productive pars rustica, where animal stalls were 
located and productive activity occurred, than its domestic pars urbana, where 
guests were received and sleeping and dining occurred (Gliozzo 2013: 1043–1044). 
Elsewhere in the study area, contraction in settlement was less obvious. In the 
mountainous area of Reate, for instance, larger sites began to predominate and 
there is no evidence of the crisis that occurred in coastal, wine-exporting regions 
(Coccia et al. 1995: 117). 
Theories abound as to the cause of the widespread decline in site numbers. 
Rostovtzeff (1957) identified the settlement-pattern change as indicative of an 
economic crisis, but some analyses of the situation since the publication of his book 
have taken a different view (Patterson 1987; Purcell 1985; Tchernia 1986). 
Patterson (1987), for example, used Pliny's letters to show that crop problems and 
estate mismanagement were not rampant across Italy during this time period. 
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Alimentary loans, begun by Trajan and given by the emperor to estates, Patterson 
explained, were not intended as support for failing farms, but instead were meant to 
aid impoverished children and eventually bolster the number of troops in the 
military (C.I.L. ix 1455; Veyne 1957).4 Morley (2007) has also argued against the 
supposition that imperial involvement in agricultural matters only occurred in times 
of crisis. Instead, he suggested, the government intervened when its own interests 
were at stake, as with the grain trade. 
Schiavone and Giardina (1981) put forth that the western provinces took 
over the role of surplus wine and olive oil production from Italy in the first century 
AD as they became more settled and secure.  By the early second century AD Italian 
amphorae no longer appeared at Ostia, Rome’s port (Purcell 1985: 9). There is, 
however, clear evidence for an uptick in the amount of provincial agricultural 
imports. South Spanish olive oil from the province of Baetica, for example, was 
widely distributed and evidence of its predominance can be seen in Rome’s Monte 
Testaccio, a "mountain" of amphora sherds approximately 580,000 cubic meters in 
volume and comprised mainly of Dressel 20 amphorae from Baetica (Peña 2008). 
The hill was formed on the east bank of the Tiber River and grew larger as emptied 
amphorae were discarded from ships that had imported goods to Rome. Thus, the 
theory goes, the demands of Rome were met entirely by external (i.e., non-Italian) 
sources, and Italian farmers no longer had the demand to maintain their dense 
                                                        
4 Attested in the tablets from Ligures Baebiani 
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occupation of the countryside. De Sena (2005) argued against this scenario, 
proposing that Rome’s immediate hinterland produced roughly 33% of the city’s 
wine and 25% of the city’s oil. Panella and Tchernia (2002) also saw the zone 
around Rome as having contributed to the city’s food supply. They proposed that 
goods were brought to the city not by amphorae, but by bags and barrels which are 
now materially lost to us. Purcell (1985: 17) argued convincingly that the 
importation of provincial grain to Rome freed up much of the city’s suburbium to 
focus on viticulture and the sale of wine to the capital. Each of these theories shows 
the continued importance of Italian agricultural production, particularly in the area 
immediately surrounding Rome. Patterson (1987: 139) extrapolates from the area 
around Rome to the rest of Italy, arguing that “if an area like the Ager Veientanus, 
which relied so heavily on the Roman market, is seen to prosper, then it seems even 
less likely that other parts of Italy, which supplied towns less easily accessible to 
imports than the city of Rome, should have been seriously affected by foreign 
competition.”  
The boom in agricultural production during the previous centuries may have 
caused many opportunistic farmers to settle on marginal agricultural land, resulting 
in a higher likelihood of failure of ill-located sites (Horden and Purcell 2000). Large-
scale analysis of settlement patterns, such as that allowed by comparative analysis 
of surveys, is the ideal format to determine whether Horden and Purcell’s argument 
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is applicable to the situation in central Tyrrhenian Italy. This theory will be 
discussed further in chapter 4. 
Reorganization 
Described as a "dark age" or "crisis" period by historians, the third and fourth 
centuries AD were a time of political and social unrest and frequent change in 
leadership (Watson 1999). For some time modern scholars viewed the events of the 
third century AD as the harbingers of the end of Roman civilization. Studies have 
shown a shift to drier weather and drought conditions across Western Europe 
during this time and, as a result, it has been assumed that surplus agricultural 
products were scarcer (Büntgen et al. 2011). Overtaxation, war, manpower 
shortages, and absentee landlords were but some of the additional problems that 
could have contributed to decreased agricultural productivity (Whittaker and 
Garnsey 2008: 278). Greene (1990: 86) noted that erosion caused by extensive 
farming could have been one of the contributing factors to the depopulation of the 
countryside in the western provinces. In Italy specifically, some site abandonment 
may have occurred following the imposition of taxes by Diocletian in the late third 
century AD (Whittaker and Garnsey 1998: 282). Until this point, Italy had not been 
taxed. Third century AD decline is understood to have affected all areas to varying 
degrees. Those areas “where the villa system was most structured” were more 
drastically affected than areas where settlement was dispersed or focused around 
towns or vici (Francovich and Hodges 2003: 36). Inconsistent policies and 
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ineffective leaders exacerbated any economic instability that existed prior to the 
third century. 
Inflation, for example, is thought to have escalated significantly in the third 
century when compared with inflation rates of the first and second centuries AD 
(Greene 1990; Crawford 1975). Wheat prices, as indicated in Diocletian's Edictum 
De Pretiis Rerum Venalium of 301 AD, had increased two hundred percent from the 
first and second centuries AD, while the price of gold had more than doubled 
between the second half of the third century and the beginning of the fourth 
(Crawford 1975). 
All the political and economic turmoil during the third century and beyond 
could lead one to expect the worst for the countryside. Recently, however, survey 
archaeology has shown that in addition to the contraction in number of settlements 
brought on by economic and political instability, continuity and expansion of 
settlements also occurred (Coccia et al. 1995). By and large, those villa-type estates 
that had survived beyond the mid-second century continued to prosper. Oftentimes 
they were reorganized and eventually villages started to grow up around them 
(Francovich and Hodges 2003: 40).  The newfound importance of these villas in the 
landscape indicates a shift in elite priorities from city to country (Terrenato 2007). 
For some time elites had focused on maintaining their presence in towns and cities, 
but after the second century they were spending more time in their country estates 
and interacting with their tenants and beneficiaries more than they had in the past. 
19 
  
From the perspective of survey archaeology, Late Imperial sites are 
frequently difficult to identify because of the lack of diagnostic pottery belonging to 
the period (Coccia et al. 1995: 119). Frequently coarse wares are the only ceramic 
types available for dating fourth century AD and later sites, and, unless a coarse-
ware typology has been established, these ceramics provide little temporal clarity 
(Di Giuseppe et al. 2002: 120; Patterson et al. 2005). As we shall see, new settlement 
activity focused in the northern portion of the study area during the Late Empire 
and continued activities characterize the southern portion. 
Chapter Organization 
Following this introductory chapter, in Chapter two I discuss concerns about 
and challenges of comparative archaeological survey, as well as the methods used in 
the present study for data recording and analysis. While sixty years ago 
archaeological survey was thought to present complete, accurate, objective data on 
ancient settlement patterns, its results are now understood to be the consequence of 
a host of methodological variables—e.g., intensity, visibility, fieldwalker 
experience—that prevent our knowledge of complete or objectively obtained 
settlement patterns. Largely for this reason, scholars have shied away from 
comparing archaeological surveys. I argue, however, that comparative analysis of 
archaeological surveys is both possible and allows for significant and valid 
conclusions to be drawn about settlement organization and economic activity. To 
that end, the database and geodatabase used in this study were developed so as to 
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utilize as much of the published survey data as possible. As we shall see, data 
compilation was not without its challenges and required that certain types of data 
be translated or parsed for standardization. 
Chapter three examines the distribution of site types by size and period, with 
a view to understanding the productive roles of various rural establishments and 
how the numbers of those sites changed over time. Beyond the typical pattern of 
Middle and Late Imperial decline, we see marked decline in specific types and sizes 
of sites. Those sites that were more connected to distant markets, for instance, show 
less fluctuation in site numbers than sites that appear to have operated on local 
levels. Different production types also follow markedly different trajectories 
diachronically. Metallurgical sites, for example, seem to have been more susceptible 
to changing political, economic, and social circumstances than agriculturally 
productive sites.  
In chapter four I present locational data for rural sites in order to assess their 
interrelationships and their interactions with transport routes and urban areas. I 
also address the factors that may have contributed to rural site longevity. Proximity 
of particular site types to towns or roads allows us to draw conclusions about the 
nature of rural trade, surplus production, and socio-economic priorities, while the 
proximity of specific site types to one another (e.g., agricultural sites to ceramic-
producing sites) permits us to understand the manner in which various productive 
activities relied upon one another. Environmental factors such as aspect and soil 
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quality give us further insight into the ways in which rural Romans chose their sites 
and the conditions that were optimal for long-term site occupation. 
In chapter five I synthesize the data from chapters three and four in their 
historical and economic contexts in order to explain the manner in which the rural 
economy functioned in different parts of the study area. Demographic issues, such 
as population estimates, tenancy, and slavery, are addressed in the context of this 
chapter. Each of these topics has been shown to be difficult to interpret using data 
collected through survey, but the sorts of analyses and conclusions for which survey 
data can be used are identified here. Current theories of the ancient Roman 
economy are also discussed, with a focus on the manner in which survey data can be 
deployed to enhance our understanding of local and regional production, 
consumption, and trade. 
Finally, in chapter six I present the conclusions from this study and suggest 
future related research. It is argued that compilation and reclassification of survey 
data permits more complex analyses and advanced conclusions than have 
heretofore been attempted for Italian comparative survey archaeology. Contrary to 
assumptions that so-called villas were the primary rural producers, this study 
shows that high investment and surplus production occurred at sites of various 
types and sizes. Site locations suggest that even where non-agricultural production 
occurred, it likely complemented agricultural production at those same sites. The 
proximity of site types to roads and towns leads us to conclude that connected farms 
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were dependent upon access to non-local markets, while farms depended more 
heavily upon nearby urban areas to fulfill their social, economic, political, and 
religious needs. The distribution of imported ceramic wares is shown to be 
markedly different from that of ceramic wares produced on the Italian peninsula, 
and the key transport routes for both foreign and domestic goods are identified. Site 
longevity is shown to be the result of a combination of factors, including site 
connectivity, site soil quality, and proximity to socio-economic centers and 
corridors. 
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Chapter 2: Comparative Survey Analyses 
Introduction 
The discipline of survey archaeology developed in order to provide a 
methodological mean by which to establish the archaeological character of large 
areas and, ostensibly, to allow for examination of areal settlement patterns against 
one another. For the past thirty years extensive debates have occurred about the 
pitfalls of survey archaeology and the resultant problems with comparing surveys. 
In the 1990s, finally, the comparison of survey data was critically addressed, and, as 
a result, new debates on pragmatic approaches to survey comparison have emerged 
(Alcock 1993; Attema and Schörner 2012).  
A major stumbling block in the comparison of archaeological surveys is that 
many survey projects have not articulated and/or published explicit methodologies 
and site data. Oftentimes 'extensive' or 'intensive', area size, and maps used are all 
that one can take from the project summary, followed by extremely terse mentions 
of the sites that were found and the periods to which they date (e.g., Dyson 1978, 
Hemphill 1975). The expectation within the last 10–15 years has been that 
methodology should be explicitly stated (Cherry 1983: 394). Sample fraction, 
sample size, fieldwalker distances, collection strategy, terrain, and season(s) 
undertaken are but some of the details that surveyors now regularly include in 
publication. Perhaps most significantly, these are all considerations that surveyors 
tackle prior to beginning the survey.  
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In this chapter I will discuss briefly the history of survey archaeology in Italy, 
establish the importance of comparative survey analysis, and identify the challenges 
presented by that analysis. Following this discussion, I will explain the methodology 
behind the present study and present a guide to understanding the database 
employed in this study.   
A Brief History of Archaeological Survey in Italy 
In the nineteenth and early twentieth centuries scholars such as Thomas 
Ashby (1902, 1906, 1907, 1910) and George Dennis (1883) wrote early accounts of 
extant archaeological remains. Ashby (1902: 135) noted “Often a heap of bricks and 
marble is the only indication of the site of a villa…. It is, in truth, wonderful that so 
much has disappeared, rather than that so much is left to us.” The first part of his 
observation formed the basis for archaeological survey, while the second part is 
unlikely to find many supporters. Working in the same tradition as Ashby and 
Dennis, Italian scholars too were working to record standing archaeological 
remains. The Forma Italiae series was established in the 1880s, although its first 
volume was published in 1926 by Giuseppe Lugli (Patterson 2006: 11–12). The aim 
of the Forma Italiae was to map the archaeology of the entirety of the peninsula, grid 
square by grid square (Patterson 2006: 11–12). While these projects were a good 
start, survey archaeology in the Mediterranean began in earnest after World War II 
and the introduction of the deep mechanical plow in Europe (Witcher 2006b: 39–
40). Many archaeological sites had been exposed by bombing and still others were 
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being pulled to the surface by farm equipment. As a result, J.B. Ward-Perkins, 
following in the footsteps of George Dennis and Thomas Ashby, thought it necessary 
to record the surface vestiges of sites in the area north of Rome (Witcher 2006b: 42; 
Patterson 2006: 9–10; Malone et al. 1994; Patterson 2004: 2–3). His project, the 
South Etruria Survey, was followed by other projects in the area of Cosa, Gubbio 
basin, Casentino, Montarrenti, Rieti, and Samnium (Patterson 2006). These first 
surveys were large-scale and not as detailed or methodologically rigorous as later 
surveys. Initially archaeologists thought that survey archaeology could be used to 
create an objective record of ancient settlement history. Theoretically, then, surveys 
undertaken by different groups could be stitched together to form an extensive 
patchwork of settlement. Relatively early on, survey was defended as “the only 
practical method of deriving information about trade, cultural diffusion, and 
movements of prehistoric people over an extensive area” (Ruppé 1966: 314).   
As acceptance of archaeological survey as a valid tool grew, scholars began to 
call its practices and assumptions into question (Banning et al. 2011; Rick 1976; 
Roper 1976; Baker 1978; Schlanger and Orcutt 1986; Johnston 2002; Read 1986; 
Wandsnider and Camilli 1992; Sullivan et al. 2007; Pettegrew 2007; Schörner 2012). 
As a result of methodological refinement and the desire to extract as much 
information from the surface record as possible, survey projects became focused on 
producing detailed pictures of smaller geographic areas rather than general 
overviews of large areas (Terrenato and Ammerman 1996: 92). Researchers, 
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especially those working on North American sites, began to realize that the results 
of survey work were highly dependent upon season, fieldwalker experience and 
spacing, time of day, and a host of other factors (Plog et al., 1978; Plog 1978; Schiffer 
et al. 1978). The more methodological variables that were identified, the more 
archaeologists became skeptical that any one survey could produce an accurate 
settlement history, much less be used in conjunction with other surveys to 
determine large-scale settlement, landscape, or economic patterns.  
The Case for Comparative Survey 
In 1983, John Cherry (1983: 406) called for “synthesis and comparison” of 
the massive amount of data that had been collected to that point by various 
archaeological survey projects. Since Cherry’s rallying cry, the number of survey 
projects around the Mediterranean has skyrocketed, but the number of syntheses 
and comparisons has remained relatively small. Some examples are Susan Alcock’s 
work in Greece (1993), John Bintliff’s examination of prehistoric Greece (1997), 
Richard Blanton’s study of Cilicia (2000), David Stone’s work in Tunisia (1997; 
2004), Tony Wilkinson’s work in the Near East (2000), Helen Patterson’s synthesis 
on the Middle Tiber Valley (2004), and Robert Witcher’s study of central Italy 
(2006a). These projects and others have served to test the waters and determine 
what precautions must be taken when comparing survey data and what sorts of 
conclusions can be drawn from those data.  
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Comparative survey provides an opportunity for scholars to examine a 
number of socio-economic topics. The most obvious and earliest questions focused 
on large scale settlement patterns and the distributions of particular types of sites 
over the landscape (Dyson 1978).  More recent studies have assessed small and 
large-scale economies and trade networks (McCallum 2004) and population 
fluctuations (Witcher 2006a). We are on the cusp of extending the results of 
archaeological survey to answer questions about site placement and longevity, 
social status, and the processes behind changes in settlement patterns (Witcher 
2012). Phenomenological approaches, which would address community, identity, 
and memory through the use of survey data, have also been proposed (Witcher 
2006c). Locational studies, which comprise a significant portion of this study, are 
the most secure analyses that can be undertaken on survey data that originate from 
multiple sources, according to Terrenato (2004). “Even summary statistics of 
locational preference are not at major risk from macroscopic biases, since they do 
not require a complete sample, but simply a representative one” (Terrenato 2004: 
45). That is, so long as sites are recorded, and assuming that they account for some 
proportion of similarly distributed sites, the geographic and geologic variables at 
those sites may be examined and reliable conclusions drawn from them. Similarly, 
site longevity, a topic covered in chapter four, is cited as another possible future 
direction for comparative survey studies (Witcher 2012: 28).   
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The matter of what to compare is closely tied into the research possibilities 
of comparative archaeological survey. Smith and Peregrine (2011; cf. Terrenato 
2004) urge scholars to compare raw data rather than interpretations of that data. In 
the case of survey archaeology (and excavation, as some rightly point out), even 
“raw data” is to some degree the result of interpretation.  
Detractors cite a host of methodological differences between survey projects 
as the primary obstacles to survey comparison. Methodological issues that will be 
addressed in the sections that follow include the following: fieldwork definitions 
(e.g., sites, off-site areas, scatters); fieldwork protocols (e.g., fieldwalker spacing, 
collections strategies); interpretive problems (e.g., filters and factors related to 
visibility or ceramic supply); interpretive definitions (e.g., villa, farm, domestic 
area); and chronological periodization (e.g., Late Empire, Late Antique). Concerns 
over these topics, as we shall see, are valid, but surmountable. Especially recently, 
surveys of disparate types, i.e., the Forma Italiae and South Etruria traditions, have 
become increasingly methodologically rigorous and comparable (Patterson 2006: 
24). Witcher (2006c: 60) recently argued that, “We can no longer use diverse 
methodologies as an excuse for the failure to compare.” Instead, he says that the 
challenge lies in what, not whether, to compare. 
The importance of archaeological survey comparison has been espoused 
time and again (Cherry 1983; Cherry and Alcock 2004; Terrenato 2004). Following 
the uproar against comparison’s methodological problems, several scholars 
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attempted to propose practical solutions to the problems involved in comparing 
survey data. Alcock (1993: 49–52) argued for “archaeological source criticism,” a 
concern that was repeated in a discussion of extensive and intensive survey 
comparison (Cherry and Alcock 2004). Terrenato (2004) proposed that once 
archaeologists accept that no survey is a complete record of the settlement history 
of an area, they will be more able to embrace comparative survey as a legitimate and 
useful tool for answering large-scale questions of the sort that were the impetus for 
undertaking surveys fifty years ago. Cunningham and Driessen (2004) advocated a 
“holistic approach” to survey comparison that not only utilizes survey data, but also 
excavation data, thereby giving a fuller picture of the archaeological landscape. 
Above all, scholars urge caution and circumspection when comparing data from 
different surveys. 
Comparison of archaeological survey results in this study involves the 
compilation and (re)interpretation of survey data from disparate sources. The 
present study operates on the assumption that comparison of survey results is a 
valid intellectual exercise that can lead to certain testable conclusions. Data from 
surveys have been examined as a collective whole, rather than as parts of individual 
surveys.  
Concerns over Comparative Survey 
As was mentioned above, many concerns have arisen as a result of disparate 
survey methodologies being used over the course of more than a half-century. Some 
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of the concerns, such as fieldwalker spacing or terminological practices, are within 
the control of surveyors, while others, such as post-depositional factors or visibility, 
can only be described. What follows are issues that present fundamental problems 
for comparative archaeological survey.  
Surface Conditions 
Once thought to be accurate representations of the material culture below 
ground, surface scatters do not always mirror subsurface remains and sometimes 
are absent where subsurface remains are present. An early study from Mexico 
explained the relationship between surface and subsurface remains thus: "In what 
might be called an 'attenuation effect,' the amount of scatter present on the surface 
can be reduced by the presence of overburden to a fraction of what it is when 
overburden is thinner or absent. Through a 'merger effect,' some concentrations 
become indistinct through inclusion in neighboring concentration of high density" 
(Tolstoy and Fish 1975: 104). This rather simplistic explanation suggests that 
surface finds are simply a reduced sample of subsurface remains. Especially in areas 
of active agricultural work, this explanation of surface scatters is insufficient 
(Boismier 1997). In Italy, vertical and lateral movement of artifacts is largely caused 
by the action of deep plowing, though other events such as animal or root action, 
erosion, and alluviation can alter the position of artifacts in the soil (Foley 1981). 
The plow can both bring artifacts to the surface and rebury them. This action causes 
sites to appear and disappear sometimes within the course of the same field season, 
thereby potentially leading archaeologists to draw incorrect conclusions about 
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buried remains. Roper (1976: 374), in her study of lateral artifact movement caused 
by plowing at the Springfield airport site, examined surface and subsurface artifact 
locations and concluded that "lateral displacement due to plowing may not 
necessarily be as great as is sometimes supposed. If so, archaeologists working in 
areas of intensive agricultural activity, such as the [US] Midwest, should be able to 
use surface scatter as a reliable indicator of subsurface distributions." She added 
that this could be the case only when other, cultural and natural displacement 
factors (e.g. erosion and alluviation) were minimal. Unfortunately, Roper did not 
include the average distance of surface artifacts from the site whence they came, 
although she did indicate that displacement of artifacts occurred primarily in the 
direction of plowing (N-S in this case). 
While Redman and Watson (1970) found that surface scatter was an 
excellent indicator of where to dig and what would be found there, Rick (1976) 
looked at downslope movement of artifacts near a cave habitation in Peru and 
showed that artifacts on the surface might have traveled downhill from a site and as 
a result were not always reliable indicators of site activity below where they were 
found. Recent work identifying kilns at Vagnari in Southern Italy compared finds 
scatters to magnetometry results (Small 2011: 58). After test pits were dug, the 
investigators concluded that kilns usually betrayed their presence with wasters on 
the surface and anomalous magnetometric readings. Occasionally, however, wasters 
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were not present in the area of kilns. Absence of wasters betrays the unreliability of 
the surface record. 
Yet another problem regarding the correlation between surface and 
subsurface remains is that of content. Tolstoy and Fish (1975: 104) remarked that 
the surface scatter was a "fraction" of the site remains. To what extent is this true 
and to what extent do characteristics like artifact size and shape and surface 
formation processes play a role in what objects make it to the surface and which 
remain below? It has been proven with some certainty that the artifacts that make it 
to the surface are not necessarily a representative fraction of those artifacts that 
occupy the identified "site" (Schörner 2012).  Surface, ploughsoil, and subsoil 
examination in a deeply plowed field at Il Monte showed that the finds on the 
surface accounted for between 1.96% and 3.57% of all finds (Schörner 2012: 35). 
Such low, but still variable, recovery rates led Schörner (2012: 41) to conclude that 
“the correlation between material found on the surface and artefacts recovered 
from structural features or buried deposits… must be studied, not presupposed.”  
Because fluvial action has been shown to carry lighter objects further and 
downslope movement has been shown to carry heavier objects further, 
investigations were undertaken to determine which objects are more frequently 
brought to the surface (Rick 1976). Baker (1978) discussed the "size effect" which 
holds that larger objects tend to be more visible at the surface in part because they 
are often nearest to the surface due to reuse over multiple periods. He concluded: 
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"surface artifact collections are not representative of a site's total artifact inventory" 
(Baker 1978: 292). This is echoed by Shott et al. (2002: 168), who noted the 
propensity for large objects to be more exposed than smaller objects.  
It is here that one must accept the idea that surface finds are but an 
unrepresentative and possibly displaced sample of the subsurface record, as per 
Terrenato (2004). If this is done, and if surveyors take post-depositional factors into 
account, then there is every reason to expect that inter-survey comparisons can be 
valid and productive. Every area is subject to the same risk for correct 
interpretation or misinterpretation. The best practice for combating 
misinterpretation of sites due to displacement of artifacts is to thoroughly document 
any obvious or probable post-depositional factors that may have affected sites. 
Visibility, too, plays a substantial role in the recovery of sites (Francovich and 
Valenti 1999). Scholars began to focus on the importance of visibility beginning in 
the 1980s (Cherry 1983; Barker 1991a; Terrenato and Ammerman 1996; Davis 
2004). In their study of the Cecina Valley, Terrenato and Ammerman (1996) showed 
that the better the visibility—including vegetation and geomorphology—the higher 
the site recovery rate. Again, as with artifact displacement, one can do little about 
compromised visibility except record the visibility conditions and decide whether to 
adjust resulting site counts accordingly. 
The manner in which visibility conditions are recorded is contentious. Some 
surveyors used scales (Lloyd et al. 1985: 222; Gallant 1986; Smith et al. 1986; 
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Gaffney et al. 1991), while others used qualitative assessments (Fracchia et al. 
1998/1999; Di Giuseppe et al. 2002). Still others, though otherwise quite thorough 
in their recording practices, made conscious decisions to exclude visibility 
information from their publications (Coccia et al. 1995: 131). Terrenato and 
Ammerman (1996) decided that it was insufficient simply to explain the visibility 
conditions. They proposed a correction, working from the assumption that they had 
not recovered all sites in the study area, that factored the number of sites found in a 
square kilometer with good visibility over the entire study area. They strongly 
recommended that more weight be given to data from good recovery conditions, 
because those areas were more likely to be indicative of the actual subsurface 
settlement pattern (Terrenato and Ammerman 1996: 107). Such an approach is an 
interesting interpretive jump, but, from a comparative standpoint, is difficult to 
implement across a variety of surveys that may or may not have recorded visibility, 
and, even if they did, utilized unique visibility descriptors for their unique landscape 
conditions. 
Fieldwork Definitions 
One of the most fundamental concepts in archaeology – the site – was called 
into question beginning in the 1960s (Binford 1964). “Site” definition has received a 
great deal of attention in no small part because site identification for the purpose of 
excavation was one of the earliest goals of survey archaeology and continues to play 
an important part in it (Ruppé 1966). Thus, identifying sites that were worth 
excavating was the primary goal of early archaeological surveys (Cherry et al. 1988). 
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Debate about what constitutes a site has affected the publication of survey results, 
with some contiguous areas of scatter being ignored because their artifact 
concentrations did not meet a certain density threshold or have definable limits 
(Plog et al. 1978: 385–389; McNiven 1992; Bintliff and Snodgrass 1988; Cherry et al. 
1988). Recognition of dispersed scatters (“off-site” or “non-site” areas) has enriched 
our knowledge of rural activity patterns. Although scholars still disagree on the finer 
points, “sites” are generally understood to have been nuclei of human activity and 
“off-site” or “non-site” scatters indicate human activity in an area, though that 
activity may have been infrequent or dispersed. 
While most surveyors now identify as sites those areas with comparatively 
higher densities of artifacts, not every survey has taken such an approach. King 
(1993), for instance, undertook a "non-site" survey at Campagnano di Roma and 
identified each field surveyed with unique numerical identifiers. Specific types and 
counts of finds were listed, but interpretation of higher-density scatters was not 
attempted. In fact, King only used "site" to refer to results from previous surveys 
and never once called any of his high-density scatters "sites". The usefulness of 
King’s study was limited by his hesitance to interpret the scatters that he found. 
Opponents of comparative survey might juxtapose King's non-site survey with 
Hemphill's (1975) Cassia-Clodia survey in which only scatters interpreted as sites 
were listed with brief descriptors of location or non-specific mentions of finds. The 
lack of detail inhibits post-survey interpretations by non-surveyors, and the 
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omission of off-site scatters paints a much simpler picture of the countryside than 
likely existed. Because “site” identification is different for both surveys, critics might 
argue that any comparison of the two would lead to incomplete or faulty 
conclusions. It would be possible, however, to interpret the data from King’s study 
in a way that would allow for comparison with Hemphill’s study. The comparison 
would be imperfect, but it would be possible.  
The off-site question is still a matter of contention amongst some field 
archaeologists, in part because the forces that move artifacts vertically and laterally 
are both complex and incompletely understood (Cherry 2003; Bintliff and 
Snodgrass 1988). Originally, because of research done in American archaeology, off-
site scatters were easily explained as indicators of temporary or limited activity in 
areas that could not be identified as sites. In many, but not all, regions of the 
Mediterranean, however, an "almost unbroken carpet" of artifacts exists and such an 
explanation is implausible (Bintliff and Snodgrass 1988: 506; Cherry et al. 1988: 
164; Roosevelt 2012). Bintliff and Snodgrass (1988) identified manuring as the 
primary reason for the blanket of sherds in their survey area, and this explanation 
has been embraced by many (Di Giuseppe et al. 2002: 129; Barker et al. 1991: 36; 
Bintliff and Howard 1999). Opponents doubt the extent of manuring and the degree 
to which ceramics and other objects found their way into the manure that was 
dispersed. Some feel that the debate has been blown out of proportion (Morris 
1995; Spivey 1994), while others are more concerned with the correlation between 
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surface and subsurface remains (Ammerman 1995; Bintliff, Howard, and Snodgrass 
1999). De Haas (2012: 77) argued against the wholesale application of manuring or 
erosional explanations for off-site scatters and called for qualitative analysis of off-
site finds that take local patterns into consideration. 
In order to compare surveys, ideally the target surveys would provide 
explicit definitions of site terminology and articulation of assumptions about site 
formation processes. King’s (1993) survey is a rare example of a project that 
completely eschewed the idea of the site. By and large, virtually every project 
undertaken around the Mediterranean utilizes the concept of the site and recent 
surveys do their best to account for off-site or non-site areas. 
Fieldwork Protocols 
A closely related debate revolves around the unit of observation. Sullivan et 
al. (2007) identify the unit of observation (i.e. site vs. field) as one of the factors that 
can significantly alter survey results. Using mapping units, which “are distinguished 
from background terrain by virtue of their being anomalous arrangements of matter 
or attributes of matter (e.g., color, texture, fracture patterns) whose origins cannot 
be attributed to natural processes,” as their units of observation, they resurveyed an 
area in Arizona that had been surveyed in 1979 using sites as the units of 
observation (Sullivan et al. 2007: 326). In so doing they successfully demonstrated 
that by focusing on identifying sites, archaeologists miss a significant number of 
"archaeological phenomena" (Sullivan et al. 2007: 325). This study reinforced what 
Mediterranean archaeologists have long held to be true: off-site survey allows 
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surveyors to find traces of human activity that might not be classified as 
permanently or semi-permanently settled "sites" (Cherry et al. 1988; Bintliff and 
Snodgrass 1988; Di Giuseppe et al. 2002). 
Survey intensity, which encompasses fieldwalker spacing, recording of 
visibility, area covered, and detail of recording, is a further variable that significantly 
affects the number of sites recovered in the course of a project. Using a variety of 
examples from the American Southwest, Plog et al. (1978: 393) showed that a 
positive correlation exists between survey intensity and site density. Their research 
showed no point of diminishing returns. Cherry (1983:387), however, rightly 
argued that in order to draw meaningful conclusions from surveys, it is necessary to 
have a large enough team of people to survey a significantly sized area. Fentress 
(2000) went a step further and questioned the value of hyper-intensive surveys. 
While closer fieldwalker spacing, and greater intensity of survey, has been 
proven to impact the number of sites recorded, fieldwalker experience plays a less 
significant role in site recovery (Bintliff and Sbonias 1999; Plog et al. 1978). 
Theoretically, the more experienced the fieldwalkers are, the better they are at 
spotting finds that could indicate human activity in an area. It is, however, 
impossible to guarantee that fieldwalker experience is the same from one survey to 
another. Any given fieldwalker is more experienced on Tuesday than he or she was 
on Monday, and more experienced at the end of a survey than at the beginning. 
Experience, like so many other variables in survey, is dynamic. Variation in 
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fieldwalker skill between surveys is unlikely to be significantly different from 
variation in fieldwalker skill within surveys. Furthermore, studies have shown that 
“experience has surprisingly little impact on detection rate as long as surveyors are 
trained to identify the target artifacts” (Banning et al. 2006: 731, 2011: 3456; Schon 
2002: 180–191). Assuming that fieldwalkers are trained prior to beginning survey 
work, there should be no great disparity in the recovery rate of sites by fieldwalkers 
both within and between surveys. Consequently, arguments against comparative 
survey that rely on the variability of fieldwalker competency are untenable. 
Sampling strategy has received a significant amount of attention because it 
can greatly affect the applicability of survey results to surrounding areas (Plog et al. 
1978; Mueller 1974; Cherry 1983; Read 1986; Tartaron 2003; Burger et al. 2002-
2004; Terrenato 2004). As surveys become more intensive, they are able to cover 
less ground because of time and financial constraints. As a result it has become 
necessary for researchers to determine whether they are going to survey a 
continuous area, divide it up and choose specific zones within that area (defined by 
transects, fields, etc.), selected at random, by stratified sampling, or by a 
combination thereof. The method chosen has a direct effect on the results obtained. 
If, for example, specific fields or transects are chosen because they seem the most 
likely to contain sites (e.g. urban or suburban areas, fertile valleys), settlement 
statistics from those samples cannot logically be transferred to nearby areas that 
are less likely to be as densely settled (e.g. swampy or arid areas). In Italy, as 
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elsewhere in the Mediterranean, surveys have adopted a variety of sampling 
strategies and intensity levels. The Potenza Valley Project utilized fields as their 
collection units, while the Albegna Valley Survey preferred to use transects 
(Vermeulen 2012: 45; Carandini et al. 2002). Early surveys tended to be extensive, 
with large gaps between fieldwalkers. Thus, operating on the (proven) assumption 
that higher intensity survey recovers more sites, early extensive surveys provide a 
very inaccurate picture of settlement density and off-site activity. Those surveys, 
however, do provide a broad picture of settlement variation over a large swath of 
land (Hope Simpson 1983; Fentress 2000). More intensive surveys provide greater 
detail at the expense of spatial extent (Cherry 1983; Fentress 2000). These 
seemingly opposing strategies have led some to think that the data gleaned from 
each cannot be integrated. 
Fieldwork protocols mostly fall into the category of issues that can be 
controlled by survey design. When choosing surveys for comparison, preference 
should be given to projects with similar, or at the very least explicit, protocols. The 
more similar that surveys are in controllable aspects, the more reliable any 
comparison of them will ultimately be.  
Interpretive Problems 
A final problem with surface remains is the inference of subsurface site 
function from surface-scatter assemblage. Fairly early on in the debate over the 
utility of survey archaeology, Ruppé (1966: 313–314) noted that "It is impossible to 
predict specific features of room furniture and artifactual assemblages, but general 
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features of construction and associations of modal artifact types are patterned 
rigidly enough to allow successful prediction."  Building on his position concerning 
the representativeness of survey finds, Baker (1978: 292) questioned the practice of 
determining site function only by examining surface scatter. More specifically, he 
suggested that larger artifacts provide a better diagnosis of site function than 
smaller artifacts. Large artifacts were less portable than small artifacts and more 
likely to appear in the surface record because of regular reuse. A metate, he argued, 
would be a clearer indicator of site functionality than a spear point because 
someone wishing to reuse it could not carry it away. The data that he used came 
from sites with stone-tool rather than ceramic or mixed assemblages, so it is unclear 
whether his conclusion can be applied easily to Roman sites, whose assemblages 
tend to be primarily ceramic in nature (Tartaron et al. 2006: 473–474). 
Nevertheless, it has been shown time and again that surface scatter is not merely a 
representative fraction of subsurface remains. While this knowledge raises certain 
concerns about our ability to identify site types from surface scatters, little can be 
done to ameliorate the situation. Survey projects by nature are designed to cover 
areas of land larger than individual sites. Thus, if Baker's suggestion were followed 
and surveyors needed to rely on more than surface remains for site identification, 
massive amounts of geoprospection or excavation would have to take place in order 
to be assured of site function. Shott et al. (2002: 168) argued that repeated 
collection is necessary in order to obtain "reliable and valid results." Resurveying is 
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frequently outside a project’s temporal, financial, or permit means – especially when 
survey is undertaken abroad.  
The key to working with archaeological interpretations – in both survey and 
excavation – is to accept site function identifications as hypotheses that can be 
tested at a later date. Rarely is it possible to know for certain what a site was used 
for, having looked only at the select few artifacts that made it to the surface above or 
nearby a subsurface site. 
Interpretive Definitions 
A major concern of those approaching survey compilation, comparison, or 
integration is the publication of survey methodology and data. Ill-defined 
terminology in publications is often a hindrance to full understanding of the 
archaeological landscape. Historical periods and building types are both subject to 
grey areas, as we shall see, and all too often archaeologists operate under the 
assumption that everybody knows the beginning and end dates of the “Early Roman 
Period” or the sorts of finds that constitute a “villa.” Temporal periods have been 
identified in Chapter 1 (Table 1) and site types will be explicated below. 
Two distinct problems emerge with regard to site terminology: utility of site 
types and variety of site types (Witcher 2012: 16–20). Utility of site types pertains 
to the heuristic aspect of naming sites: does the type imply function or is it merely a 
descriptor of the artifact scatter? Arguably, unless type-names such as "Scatter A" or 
"Scatter B" are used, some degree of interpretation is involved in naming any 
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scatter. In fact, it could be argued that any survey that avoids interpretive typing is 
operating under the delusion of objectivity and hindering any understanding of the 
survey area.  
Table 4 shows the types of site terminology found in the publications of two 
surveys used in this study. They vary not only in number, but also in content. 
Carandini et al. (2002) make an attempt to classify their site types based on 
size, artifact classes, location, and function, while Valenti (1995) is primarily 
qualitative in his categories and bases them on the recovered artifact classes alone. 
Those looking to find fault with the Albegna Valley project categories could point to 
the unreliability of scatter size and makeup, while the Chianti Senese project could 
be criticized for not encompassing the wide variety of possible site-types. The 
Albegna Valley Survey has a more descriptive and useful classification scheme 
because it does the work of archaeology: it analyzes the available data and 
interprets so that the material record of the past can be better understood. 
Furthermore, the specificity of the Albegna Valley classification recognizes the great 
diversity of activity that occurred in the countryside. The strength of the Chianti 
Senese CA publication, however, is that it lists the particular types of finds recovered 
at each site, rather than listing those finds only in the site classification scheme. The 
Chianti Senese CA approach thereby allows for further analysis or reassessment by 
other researchers based on specific, rather than generalized, finds from individual 
sites.  
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Another example of terminology comes from the Ager Cosanus Survey, which 
used four site types: Class A Villas, Class B Villas, Class C Villas, and Class D Villas 
(Figure 6; Dyson 1978). This classification system provides a bizarre view of the 
Roman countryside in which the only buildings were villas, adorned to varying 
degrees of opulence. Few criteria are given for the identification of the sites as Class 
A Villas as opposed to Class D villas, except for the sumptuousness of the 
architectural remains or the poverty of the finds. 
Dyson's publication is an extreme case, but it proves the point that the names 
of site types need to be carefully considered prior to publication and, ideally, prior 
to beginning the survey. Though the debate over what constitutes a site has raged 
for decades, the debate over what constitutes a villa, farm, or necropolis has played 
an insignificant role in survey literature. This avoidance of the topic is due in part to 
a strong reliance on text-based concepts such as the monolithic Catonian or 
Varronian villa, which has been understood to be a large, slave-staffed rural 
establishment with an absentee landlord and heavy emphasis on the production of 
oil and wine (Marzano 2007: 126). When the subject has been broached, it has been 
to bemoan the lack of consistency between surveys or to stress the need for local 
approaches to the term (Witcher 2006a: 97). Witcher points out that what might be 
considered a farm in the suburbium, or territory surrounding Rome, is very different 
in both size and material makeup from what would be considered a farm in central 
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Etruria. It remains to be seen whether that is a matter of ancient reality or a matter 
of modern methodological and interpretive bias.  
In the process of reconsidering site type names, it is worthwhile to examine 
whence these type names came and whether they are as useful as we might like 
them to be. The villa as a productive source of income came to be known through 
the accounts of Cato and others, who wrote about the efficient management of 
estates (Cato; Columella; Varro). Using those writings, modern scholars considered 
villa owners to be profit-seeking capitalists who sought to enlarge and ornament 
their homes through profitable exploitation of the land around them (Terrenato 
2012; Carandini 1988). This view has received criticism in recent years for being 
applied indiscriminately to all periods of Roman history. Terrenato (2012) argued 
that the villa as Cato described it, and as many an archaeologist has envisioned it, 
occurred infrequently until the first century BC, and even then villas were not kitted 
out to the extent that Cato recommended (e.g., with multiple wine presses and a 
hundred large containers for storage and fermentation). 
In the process of rethinking the villa concept, it has become necessary to 
examine the line, albeit fuzzy, that divides those sites identified as villas from those 
identified as farms. Witcher argues that the "distinction between farm and villa is 
increasingly understood to be overly simplistic," and does not take into account 
"small yet wealthy, or large but unelaborated sites" (2006a: 97; 2006b: 344). Those 
surveys that publish both finds and site sizes could be analyzed from this new 
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perspective, but the majority of published archaeological surveys publish only one 
set of data. In fact, of the 3,292 sites in the database compiled for the current study, 
1,496 were published without site size and close to 1,800 were published without 
detailed finds information. Such statistics make higher-level social analyses difficult, 
if not impossible. 
The variety of site types that emerges from all of the surface surveys is large 
and it can be difficult to compare one to another. It would be a challenge, for 
example, to attempt to equate Albegna Valley site types with Ager Cosanus site 
types. It is clear, then, that surveys must be chosen for comparison that have 
similarly aligned site designations. The majority of more recent surveys (i.e., from 
the last 25 years) use roughly the same interpretive types, or provide sufficient 
information to allow grouping into a new type: "overall, …whilst the precise criteria 
used by different surveys for interpretation demonstrate variation, they focus 
around a limited number of categories of broadly similar character" (Witcher 
2006a: 99). Furthermore, the importance and abundance of legacy survey data is 
such that we need to extract as much value from it as possible (Witcher 2012: 24).  
Vermeulen (2012: 46ff.) did just that when he combined legacy data with 
data recovered during the course of the Potenza Valley Survey. He found that 
reclassification of data into categories that he had established, in combination with 
study of finds, site size, and site spatial organization, was integral to a coherent 
understanding of the survey area’s rural landscape. His reclassification scheme 
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recognized six types of sites, from small house units to vici or villages. Site sizes did 
not overlap and the finds expected at each site type were enumerated. One of the 
great strengths of his approach was using aerial photography to recognize spatial 
relationships between disparate scatters. In this way he was able to identify sites 
with no, few, or several “functional units,” be they outbuildings or activity areas of 
some type (Vermeulen 2012: 51). Recognizing spatial relationships between 
scatters is useful, but the interpretation of related scatters can vary. In Vermeulen’s 
classification, size is the primary difference between villas (3,000–6,000m2) and 
villages (c. 12,000m2). While villas are composed of “several functional units,” 
villages are marked by having “several concentrations” of materials (Vermeulen 
2012: 51). It is thus largely a matter of interpretation whether a surveyor wishes to 
classify discrete clusters of scatter as functional units of a villa or domestic 
components of a village. Sites whose sizes fell between 6,000 and 12,000m2 could in 
theory be interpreted either way, depending upon the assumptions of the person 
assessing their makeup. Despite the descriptive, non-overlapping site type 
definitions and the aerial and field observations performed in order to verify site 
type attributions, Vermeulen’s site typology presents a misleading reconstruction of 
his study area. Tombs and religious areas, for instance, are noticeably absent. While 
the absence of structures such as cisterns or outbuildings can be dismissed as 
having been grouped into site types with multiple “activity zones” or “functional 
units”, other site types existed outside the spatial and/or legal purview of individual 
landowners (Vermeulen 2012: 51). The case of the Potenza Valley Survey 
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reclassification makes it clear that even with the best archaeological information, 
classification can be challenging and the manner in which site types are chosen 
ultimately affects the way in which ancient landscapes are understood.  
The ideal scenario would, perhaps, be to identify individual scatters as 
specific site types (cistern, outbuilding, kiln, etc.) and then form groups composed of 
sites that may have been part of the same landholding. The result would be site 
numbers that rely on decimals, e.g. 10.1, 10.2, 10.3, but that give a fuller idea of the 
components of individual rural estates. Of those surveys included in this study, this 
approach was predominantly used by Italian surveys conducted in the Provincia di 
Siena (Cambi 1996; Valenti 1995, 1999; Campana 2001; Nardini 2001; Felici 2004).  
Chronological Periodization 
Temporal designations are often ill defined or incompatible between surveys. 
The culprits in this instance are two: chronological periodization and (necessary) 
reliance on ceramic chronologies at various stages of development (Attema and van 
Leusen 2004).  
An example of the first problem is the Ager Veientanus survey, which 
identified four periods: Etruscan, Roman, Medieval, and Modern (Kahane et al. 
1968: 6). Each of those periods encompasses several centuries and provides an 
overly simple view of change in the countryside. Specific boundaries for each period 
are absent and whether the periods are meant to be more cultural or historical is 
unclear (Kahane et al. 1968: 6–7). 
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In contrast, the Pontine Region Project used a combination of chronological, 
cultural, and political definitions: the Iron Age (10th-8th c.), Orientalizing Period 
(7th c.), Archaic Period (6th–early 5th c.), Post-Archaic Period (5th–early 4th c.), 
Roman Republican period (4th–1st c. BC), and Imperial Period (1st–4th c. AD) 
(Attema 1993). While all pre-Roman periods are all tightly defined, the Roman 
periods are quite broadly defined. In some respects, if periods are thus defined, they 
can be merged with less specific dates. Of course, dating precision is lost in the 
process.  
The second issue – that of ceramic chronologies – is complex and the only 
solution in sight is to include in survey reports the specific ceramic types used for 
dating and the published chronologies that were used to date them. Because the 
earliest surveys were undertaken in the 1950s and 1960s, ceramic chronologies 
have changed significantly. Enough changes in ceramic scholarship have occurred 
that the Tiber Valley Project saw fit to reexamine the artifacts collected by the South 
Etruria Survey (Patterson et al. 2004: 12). Stratigraphic excavation has allowed for 
the publication of finds and the development of more refined chronologies than 
previously existed. As often happens, scholars began with the shiniest finds – the 
terra sigillata, African red slip (ARS), and black gloss – and are slowly but surely 
coming round to the coarse wares (Witcher 2006c: 40; MacDonald 1995). 
The human (not just archaeological!) attraction to shiny things has been the 
topic of many fieldwalker collection studies, but has more recently received 
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criticism because of an over-reliance on fine wares for dating (Barker 1996: 36). 
Fentress et al. (2004) have shown that reliance on ARS for dating requires that 
production and distribution patterns be taken into account because both were 
highly variable and inconsistent. The same can be assumed, though is yet to be 
proven, for terra sigillata and black gloss. Of course, if all projects relied on the same 
fine wares with the same dates fewer temporal conflicts would arise when 
attempting to compare surveys. Instead, scholars tend to rely on different wares for 
their dates. While one may rely entirely on fine wares for dating sites, another may 
use a combination of fine and coarse wares, while still another may use roof tiles, as 
in the Forum Novum volume of the Forma Italiae series, or tessera size, as at Lago di 
Bracciano (Verga 2006; Hemphill 1968). Each ware has both its own unique history 
of production and distribution, and has a published chronology of variable 
reliability.  
Increasingly scholars are calling for the usage (or development, if none exist) 
of more precise coarse-ware chronologies, because coarse wares tend to be the 
most abundant ceramics found during the course of any survey (Attema and van 
Leusen 2004; Witcher 2006a; di Giuseppe et al. 2002; MacDonald 1995). MacDonald 
(1995: 26) argues that use of coarse wares for dating can counteract problems of 
fine-ware residuality. Amphorae, too, can be useful for dating, although their range 
of distribution is very uneven (e.g. coastal abundance versus inland sparsity), and 
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the complex cycles of reuse and repurposing that they undergo may make them less 
reliable for dating (Peña 2007). 
Understandably, temporal boundaries chosen to delimit chronological 
periods are often selected with the survey project’s research questions in mind. For 
the comparison of archaeological survey data, it matters less that the periods chosen 
are narrowly or broadly-defined so much as that they are well defined. 
Furthermore, reliance on chronologies of specific ceramic types is less important 
than reliance upon good chronologies and a variety of datable finds. 
Methodology of the Present Study 
Having established the challenges of comparative archaeological survey, it is 
now possible to outline the manner in which the current study was undertaken. In 
this section the methods of survey selection, site selection and interpretation, and 
data recording that have been utilized here will be presented. The terms and 
definitions addressed here will provide a background to the subsequent chapters. 
Survey Project Selection 
Nineteen survey projects were identified for inclusion in the present study 
and collated using FileMaker Pro 11 database software (see below). Additional 
surveys were initially included in the FileMaker database, but were later removed 
because of refinements in selection criteria. Given that a multitude of archaeological 
surveys have been conducted in central Italy, it was necessary to develop 
constraints for survey selection for the data to be as consistent as possible in both 
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content and reliability.  Total consistency and reliability is unrealistic given that 
survey methods continue to develop and any two survey projects are rarely in 
agreement regarding recording or publication methods. This study assumes that 
individual surveys were carried out as consistently as possible and were mapped as 
accurately as possible. Starting from these assumptions, three primary 
requirements guided survey selection in this study. 
The first requirement for surveys included in this study was that they be 
published.  This requirement is important because it allows for any interested party 
to return to the data and scrutinize any interpretations of it. Also, in the event that I 
have copied something incorrectly into my database, the “raw data” of my work may 
be double-checked against the original. Some publications are more accessible than 
others, and most of the surveys used here were accessed at the library of the 
American Academy in Rome during the summer of 2010. All surveys were published 
in either English or Italian. 
The second constraint placed on the surveys was the existence of a detailed 
map or stated coordinates.  This requirement made it possible to plot the data 
within a GIS.  In this way, spatial analyses could be performed and spatial 
relationships between sites, roads, and other trade or landscape features 
established. Aside from the initial entry of sites into my database, the most time and 
labor-intensive portion of this study involved the digitization of surveyed points. 
Only four surveys used coordinates easily readable by ESRI’s ArcGIS 10.1 software 
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used for this study. For all other surveys, I scanned hardcopy maps, imported them 
into GIS, georeferenced them, and digitized point features where sites were located. 
This method invariably introduced some spatial error, but nothing so significant as 
to dramatically alter the results of this study. 
Sites were frequently marked on published maps either as dots or as shaded 
areas. In some cases maps had only site numbers that were unaccompanied by 
indicators of location or spatial extent. When a point was given, I placed the site 
upon the dot. When an area was shaded, I placed the point as close to the middle of 
the shaded area as possible. When no spatial indicator was given, I placed the point 
on the site number itself. 
Third, and finally, selected surveys had to provide information on the finds 
recorded at discovered sites.  Surveys that published without enumerating, or at the 
very least mentioning, diagnostic finds could not be examined or reinterpreted and 
thus were unsuitable for inclusion in this study. Some surveys were inconsistent in 
their mention of finds and, as a result, have many more site types identified with 
question marks.  
In the collated data, occasional confusion over find types occurred, especially 
with older and Italian publications. When the modern English correlate of a 
particular find was unknown, the find was listed in its original language in the 
“Other/Clarification” section of the form. 
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Inevitably, variation in the quality and specificity of publications was 
common. On the whole, earlier surveys were much less specific about variables such 
as visibility, ground cover, and site size, while more recent surveys tended to vary 
more in site naming practices and the manner in which artifacts were listed.  
Site Selection 
Once survey projects had been chosen for inclusion, individual sites from 
those surveys were included in the database based on two criteria: the time period 
to which they were attributed by the survey's author(s) and whether or not they 
were rural in nature. Sites were identified by the author as rural if they were located 
outside the walls or obvious limits of urban areas. 
The present study covers the time period from 200 BC to 400 AD.  Because 
chronologies for various types of ceramics have been intensively studied and 
refined since the early 1980s, I allowed some leeway when including sites (Stolba 
and Hannestad 2006; Magness 1993; Roth 2007; Di Giuseppe 2012; Ettlinger 1990; 
Bonifay 2004).  Sites that dated to before 200 BC or after 400 AD were often 
included in part to account for any changes or misinterpretations in the dates of 
artifacts, and in part to give a better idea of site activity on the temporal borders of 
my study.  Prehistoric and medieval sites were excluded from the database unless 
evidence of Etruscan or Roman presence was also at those sites. Some surveys paid 
little attention to prehistoric or medieval sites, while others, especially the Siena 
volumes, had as many, if not more, medieval sites as Roman (Valenti 1995, 1999; 
Campana 2001; Botarelli 2005; Felici 2004). Some authors ventured to give specific 
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numerical dates for sites, while others preferred to identify sites by political period 
(e.g., Republican, Imperial, Late Imperial), still others by culture (e.g., Etruscan, 
Roman), and some by a mixture of periods and cultures (e.g., Early Imperial, Late 
Antique). All information provided by the publications was included in the database. 
When numerical dates were given, those were recorded and also translated into 
historical periods. 
Several surveys included subunits of urban sites (e.g., fora, walls, houses) in 
their catalogs or gazetteers. Such sites were excluded from the present study 
because it is sufficient to know where towns were located, rather than where 
particular buildings were located within those towns. Sites that immediately 
surrounded towns were included here because they helped define rural/urban 
thresholds. My identification of the boundary between urban and rural was based 
primarily on natural features (e.g., cliffs, rivers) and/or built structures (e.g., walls, 
roads). Sites from the Ardea survey, for instance, were added to the study map only 
if they resided outside the walls of the town. Although there was certainly a great 
deal of interaction between sites inside and outside of the city walls, those sites 
outside of urban boundaries were subject to different rules and constraints than 
those inside urban boundaries. The dead could not be buried within city limits, for 
example, nor could certain potentially hazardous activities, such as cremation, be 
carried out within the city (Robinson 1994: 91, 107). 
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Recent research into ancient perceptions of space have shown that the 
division between urban and rural areas was not so stark or as useful for economic 
explanations as twentieth century scholars would have it (Witcher 2005: 120; 
Erdkamp 2012: 245). The focus of most discourse on the urban-rural dichotomy, or 
lack thereof, is on the area surrounding Rome, commonly referred to as the 
suburbium. This area, unique in its scale and unreplicated elsewhere in Italy, lay 
outside Rome’s formal (i.e., administrative and religious) boundary and extended 
perhaps 10 miles in any given direction (Volpe 2012: 94). The suburbium was 
identified by Champlin (1982: 110) as possessing urban features despite its being 
considered non-urban and an escape from the city. Witcher (2005: 135) furthered 
the idea that urbs and suburbium were tied closely together by regular “flows of 
people… gods, goods, food, information, money, and waste.” Since Rome was such a 
singular city, it must be asked whether conclusions about its suburbium can be 
extended to smaller urban sites elsewhere in peninsular Italy or the Roman Empire. 
At the harbor town of Leptiminus, in Tunisia, a pattern of regular rural-urban 
exchange is documented, but whether the area around the town could be considered 
to have the same urban aspects as the suburbium around Rome is unclear (Stone et 
al. 1998:316). Rarely, if ever, are other towns’ suburbia identified or examined in the 
same manner that Rome’s has been (Champlin 1982; Witcher 2005; Volpe 2012). 
For this reason, the present study will not identify the areas surrounding towns as 
suburbia, because that term has connotations specific to the socio-economic role of 
homes on Rome’s outskirts. Instead this study will reinforce the urban-rural 
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dichotomy, which has not been challenged outside of the case of Rome, while at the 
same time identifying the distinguishing economic characteristics of sites that 
regularly clustered around urban areas. 
Site Interpretation 
Because the purpose of this study is to examine a mass of disparate survey 
data using a single interpretive lens, it was important to standardize site 
terminology and dating as much as possible. Some categories of the data (e.g., 
coordinates, visibility, finds) were closed to re-interpretation, but the diversity of 
published site types and chronologies required frequent reformatting to normalize 
the dataset. 
Site Type 
As has already been discussed, the same scatter of artifacts might be 
variously described by different survey authors as a “farm”, “villa”, or “casa2”, for 
example. Rather than repeating each author’s site designations, published finds 
were used to regularize site type classifications. The majority of changes were to the 
designations for rural inhabitation structures. Rarely did I change the designations 
of outbuildings, warehouses, tombs, or cisterns. Whenever possible, I included 
original site-type designations in the comments field of the database. My goal was 
not to ignore the interpretive work of the surveyors, but to process all the data in 
the same manner to create coherent categories. What follows is a guide to the site-
type naming practices developed for this study.  
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In some cases finds did not match the adopted naming scheme, and question 
marks were placed after site names in the database. For designations based on 
published description(s), question marks in the database indicate uncertainty on the 
part of the survey’s author or the author of the current work. A question mark after 
a site designation in the database, therefore, indicates that a site cannot be 
categorized with certainty. 
The above list presents a rather simplistic view of the features that populated 
the countryside. Buck (1983: 32) identifies baths, stables, sties, cheese-curing sheds, 
shacks, granaries, dovecotes, and fullonicae (laundry facilities) as some of the rural 
features appearing in legal texts as estate components. Because many of these are 
typically unrecoverable via survey, they are rarely found as site descriptors in 
survey literature. 
Farms and Connected Farms 
The most significant site reinterpretation, and the point in which this study 
diverges most from previous surveys, is the decision to identify all rural domestic 
sites as farms. It may be an interpretive leap to assume that every domestic 
structure in rural areas produced some type of agricultural product, but this study 
contends that it is a short leap. Regardless of whether animals or produce were 
grown for human or livestock consumption, internal consumption or sale, it is likely 
that most houses in the country were growing something for some type of 
consumption. The classification “farm” is not meant here to imply any particular 
scale of production or degree of participation in exchange networks. Instead, it 
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merely identifies rural sites that were inhabited and likely produced either plants or 
animals for internal or external consumption. Some interaction with others, and 
some participation in trade or markets, is assumed because few, if any, sites would 
be able to be completely self-sufficient year-round. 
In instances in which clear evidence exists for participation in exchange 
networks, farms were further differentiated by the designation of “connected 
farms.” Thus, this site-type designation is used to identify those farms that were 
clearly plugged into wider than immediately local markets. Their owners were 
capable of accessing goods from an extensive area and utilized labor and/or 
transport to a degree unseen at sites designated “farm”. As we shall see, connected 
farms were both consumers and producers, often in different ways than sites 
termed simply “farms” (Erdkamp 2012: 258). 
The reader should bear in mind that “farms”, too, were connected to 
exchange networks. The absence of foreign marble or labor-intensive interior 
decorations by no means signals that these farms were isolated socially or 
economically. It simply suggests that they were integral parts of smaller, more local 
exchange networks, where production, market, and consumption sites were close to 
one another (De Ligt 1993: 6; McCallum 2004: 125ff.). “Connected farm” is thus not 
the opposite of “unconnected farm,” but instead shorthand for “highly connected 
farm”. The benefit of this terminology is that it has much more social and economic 
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explanatory power than the term “villa”, the inconsistent usage of which was 
discussed above (Witcher 2012). 
Time Periods 
The discussion of chronological periods in the preceding section serves as 
the background for the manner in which site chronology is addressed and recorded 
in this study. Because the publications of individual surveys use a mixture of dating 
styles, it was decided to establish two ways of recording dates in the survey 
database. Thus, a section for absolute dates (e.g., 300 BC to 100 AD) and a section 
for dates based on political periods are present. The range of periods is confined to 
the time period addressed by this study (i.e., 200 BC to 400 AD). The expression of 
absolute dates is much more flexible. The database fields of “Site Begin Date” and 
“Site End Date” were used for those surveys that provided absolute dates. If absolute 
dates were provided, then it was possible to determine the historical period for 
those sites and check the “Historical Period” database field.  In some instances the 
absolute dates extended beyond the limits of either the Late Republic or Late 
Empire. In such instances, the absolute dates can be referred to for further 
information. Conversely, sites recorded with a “Site Begin Date” of 50 BC would be 
marked as Late Republic, but would have been active for only a portion of that 
period. Again, the absolute dates could be referred to for further clarification. For 
instances in which only historical periods were given, they were checked in the 
“Historical Period” database field. Explicit time-period limits were entered into the 
database when published. Otherwise recorded artifacts and published periods of 
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use were entered. Absolute dates were never inferred from historical or political 
periods because, as seen above, a site active in the Late Republic might have been 
active for only a portion of the Late Republic. 
Absolute dates were not used during spatial analyses for two reasons. First, 
period information was available for more sites than was absolute date information. 
Sheer abundance makes period information more useful than absolute date 
information. Second, the manner in which it is handled in the database makes 
absolute date information difficult to query. In some instances centuries are listed, 
while in others specific years are listed. The matter is further complicated by the 
presence of “BC” and “AD” in the date field. If the study included only a few hundred 
sites, this problem would have been surmountable; because more than 3,000 sites 
were analyzed, analysis by period was determined to be the most efficient and 
useful method for examining sites by date. 
Production Type 
In an effort to identify the various types of production occurring at sites 
identified by survey, “Production Type” was introduced as a category. Most sites 
produced no finds indicating the goods that they produced, and have been classed as 
having “Unknown” production types. Many of those sites of unknown production 
type would have produced nothing (e.g., tombs or cisterns), but others were likely 
engaged in production for which no surface archaeological traces were present. 
Threshing floors, for instance, would be unlikely survey finds, whereas millstones 
or, in rare instances, press floors have been found and are taken to indicate 
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agricultural processing (Marzano 2007: 103). Those sites that produced slag, mills, 
loom weights, vel sim., were identified and their production type determined. 
Agricultural processing equipment was taken to indicate agricultural production, 
loom weights to indicate textile production, slag to indicate metalworking, and kilns 
or wasters to indicate ceramic production (White 1967, 1975; Gleba 2008; 
Kassianidou 2004; Margaritis and Jones 2008; Curtis 2008; Jackson and Greene 
2008).  
Only recently have scholars begun to assess the manner in which productive 
activity is manifested in the surface archaeological record. The Sydney Cyprus 
Survey Project (Kassianidou 2004) developed specific methods for recording 
evidence of metallurgical activity and, as a result, was able to identify spatial 
patterning of mining activity and predict where other metallurgical sites in Cyprus 
may have been located. Not only did they identify slag, which is a byproduct of metal 
ore smelting, they also trained surveyors to identify ores (“natural mineral 
deposit[s] of various elements”), fluxes (chemicals added to the furnace to lower 
melting temperature), refractories (complex ores), and tuyéres (“ports for injecting 
air into smelting furnaces, retorts or boilers”)(Kassianidou 2004: 96; Ritchie and 
Hooker 1997: 14, 20–22, 24). The surveys included in this study only identified slag 
as an indicator of local metal production. 
Surface remnants of agricultural equipment have been less vigorously 
studied. After White’s (1967, 1975) treatises on Roman farm equipment, which 
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were themselves largely based on the agricultural treatises of ancient authors (Cato, 
Varro), little scholarship has been undertaken to further our understanding of the 
tools and equipment used in agricultural work. Van Limbergen’s (2011: 75–76) 
assessment of agricultural processing equipment identified vats, press floors, 
millstones, press counterweight blocks, olive crushers, and dolia (large storage 
vessels) as indicators of agricultural production. Unfortunately, however, many of 
those objects are unrecoverable via survey, or their presence does not 
unequivocally indicate agricultural production. He did not consider the role of lithic 
artifacts, which could have been incorporated in threshing sledges (Runnels 1982: 
370; Toumazou 1998: 170; Rupp et al. 1984: 139; Thurmond 2006: 23), or of metal 
artifacts, which would have served any number of purposes (Harvey 2010). Hoes, 
rakes, picks, sickles, hayforks, and axes are all attested from the villa of P. Fannius 
Synistor at Boscoreale (Harvey 2010: 710ff.). Architecture related to agricultural 
production, e.g., granaries, fornaces (ovens for parching grain), or threshing floors, is 
rarely identifiable in the surface record, but has been identified in excavation 
(Thurmond 2006; Rickman 1971; Marzano 2007: 395). Developments in the 
manner in which agricultural processing is identified via survey are sorely needed. 
Ceramic production is frequently identified by the presence of wasters or 
discolored/burnt earth (Valenti 1995: 31; Nardini 2001: 32). In some instances 
geophysical prospection has been used in order to propose or verify the presence of 
kilns below ground (Small 2002; Tartaron et al. 2006: 461).  
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Textile production is thought to leave little trace but for the ceramic spools, 
spindle whorls, and loom weights associated with weaving. While many surveys 
recorded the presence of weaving kit, few extrapolated from the artifacts to the 
productive activities associated with them. Thus, there are, to the author’s 
knowledge, no studies of the geographical organization of rural weaving sites such 
as there are for metallurgical (Kassianidou 2004), agricultural (Van Limbergen 
2011), or ceramic sites (Stone et al. 1998).5 
Some sites produced finds that indicated multiple types of production, and 
categories have been named to reflect that.   
Where loom weights were found at burial sites, the production type was 
listed as unknown. Production type is not necessarily indicative of site type and vice 
versa. Ceramic or agriculturally productive sites, for example, could be kilns, farms, 
connected farms, outbuildings, workshops, or columbaria. Likewise, not all farms 
are identified as being agriculturally productive. Scale of production is unspecified 
in the database because sufficient information to permit its identification is rarely 
available. Scale of production could range from household to manufactory, with each 
type being manifested differently in the subsurface archaeological record (Peacock 
1982). In rare instances we may find a mill identified as a “hand mill”, which would 
                                                        
5 Robinson (2005: 92–95) studied the spatial and social organization of textile 
workshops at Pompeii and concluded that the workshops in the city were under the 
control of both independent producers and wealthy individuals who owned 
workshops adjacent to their homes. 
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suggest household scale production rather than large-scale industrial production. 
Because the extent of finds suggesting production is rarely enumerated, “industry” 
is used here to signify production at any scale. 
Conclusions drawn about productive sites are tentative because so few sites 
turned up evidence that identified them certainly as one productive type or another. 
Evidence from excavated sites suggests that multiple types of production were 
regularly practiced at large rural sites (Small 2002; Volpe 2012: 97–98; Marzano 
2007: 63ff., 655–657, 667–669). Especially in the case of agricultural equipment, 
presses are very rarely identified because they are part of the floor, and millstones 
tend to be large and less susceptible to bioturbation or anthropic displacement than 
wasters, slag, or loom weights. Identified productive sites may then be considered 
an unknown fraction of the actual number of sites that would be identified as 
productive sites of one type or another. 
Data Collection and Management 
Data collection took place over the course of two years. Most data was 
acquired at the American Academy in Rome's library during May and June of 2010.  
Survey project and site data were entered into two primary data tables in a 
FileMaker Pro 11 database (“Rural Archaeology”), designed and modified as work 
progressed. All database tables are included in the appendix. 
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The Survey Project Database 
Archaeological Projects, the first database, was the repository for general 
information on each survey project. Only some projects made detailed 
methodological information available, and so not all information was filled in for 
each of the surveys (Figure 7).  The fields in this database are described below. 
Archaeological Project: The abbreviated name of the survey.  CA stands for Carta 
Archeologica, FI stands for Forma Italiae. 
Location: The comune or region in which the survey was executed. 
Time Period: The time period covered by the survey. 
IGM or CTR: The scale at which the survey was conducted using either an Istituto 
Geographic Militare or Carta Tecnica Regionale map. 
Area size in sq. km.: The size of the area surveyed. 
Total rural sites: The number of rural sites found on the survey that are included in 
this study. This number excludes tombs because the focus here is on the food-
producing and economic activities of the living. This category may be thought of as 
“living” rural sites. 
Total urban sites: The number of urban sites found on the survey that are included 
in this study. This includes villages, possible villages, towns, vici, and oppida. 
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Total farms: The number of sites found on the survey that have been designated as 
farms by this study. This includes both definite and possible farms. 
Total connected farms: The number of sites found on the survey that have been 
designated as connected farms by this study. This includes both definite and 
possible connected farms. 
Total misc rural sites: The number of sites found on the survey that have been 
designated as waystations, shrines, kilns, cisterns, etc., by this study. Again, this 
number excludes tombs. 
Total tombs: The number of sites designated as either “Tomb” or “Tombs”. Thus, 
the number is not indicative of the number of burials, merely the number of areas 
that were identified as the sites of one or multiple burials. 
Primary publication: The publication whence site data was gathered. 
Secondary publication(s): The publication(s) that interpreted, gave background, 
or discussed the conclusions of the primary publication. 
Comments: Additional information on the survey's methodology and/or notes on 
the survey's strengths and weaknesses. 
Methodology 
Intensity: Indicates whether survey was intensive or extensive. 
Systematic: Indicates with ‘yes’ or ‘no’ whether survey was systematic. 
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Area covered in sq. km.: Actual surveyed area rather than area of survey. 
Visibility: Indicates whether surveyors identified varying levels of visibility. 
Fieldwalker spacing: Distance between fieldwalkers. 
Offsite: Indicates whether surveyors noted off-site concentrations of 
material. 
Sampling: Indicates whether sites were chosen via probabilistic or non- 
probabilistic methods. 
Ceramic Collection: Indicates partial, total, or no pottery collection. 
Environmental Collection: Indicates whether soil, plant, or other  
miscellaneous environmental samples were collected. 
Topography: Indicates whether topography of survey area was primarily  
valleys, hills, mountains, or mixed. 
History: The calendar years during which project was carried out. 
Site types and description(s): Gives explanations of site types and time periods as 
defined by the project. 
The Site Database 
The site database is similarly organized, and, for some surveys, similarly lacking in 
some information (Figure 8). 
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Site type: My interpretation of the site based on size, finds, and the surveyor's 
interpretation of the data (Table 5). 
Site number: The unique designation for the site as part of the current study. 
Production type: The finds-based production identification for site (Table 6). 
Archaeological Project: The project that discovered and recorded the site. 
Site size in square meters: The extent of site; often converted from original format 
into square meters. 
Original Designation: The unique site designation given to the site by the 
archaeological survey project. This is typically either a number or letter-number 
combination and allows easy reference to the original publication. 
Site Begin Date: The year (roughly) when activity is believed to have begun at the 
site. 
Site End Date: The year (roughly) when activity is believed to have ceased at the 
site. 
Site Boom Period: The range of dates when the site was most active or at its largest 
extent; frequently blank given lack of published data. 
Historical Period: The broader date designation based on political periods; often 
available when Site Begin and Site End Dates are unavailable.  
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Coordinates: The locational coordinates provided in the survey publication (Table 
7). 
X: The X coordinate for the site as derived from “Coordinates” field, used primarily 
for the four surveys whose coordinates were geographic (in Degrees, Minutes, and 
Seconds). 
Y: The Y coordinate for the site as derived from “Coordinates” field, used primarily 
for the four surveys whose coordinates were geographic (Degrees, Minutes, and 
Seconds). 
Visibility: The overall conditions of visibility during observation of site, as recorded 
by individual authors – Good, Fair, or Poor. Typically involves ground conditions, 
but some surveyors also included weather conditions in their estimation of 
visibility. 
Elements Present: The artifacts found at the site; arranged roughly by domestic 
ceramics, followed by storage/transport ceramics, productive equipment, structural 
embellishments, and building materials. 
Other/clarification: The less commonly found artifacts and/or details of artifacts 
checked in the Elements Present box. 
Primary Publication: The publication whence the site data derived. 
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Comments: Includes the original interpretation of site data as well as site cross-
references, bibliographic information, and concerns about or critiques of original 
site interpretation. 
Geographic Information System 
All gathered site information was entered into a geographic information 
system using ESRI’s ArcGIS 10 and 10.1 software packages.  Because surveys used 
several different coordinate and projection systems, data was formatted to bring it 
all into the Universal Transverse Mercator (UTM) projection and coordinate system 
(Table 7). 
The Albegna Valley, Civitella D’Arna, Forum Novum FI, and Radicofani CA 
surveys all utilized coordinates that allowed for relatively straightforward 
projection of points into ArcGIS. All other surveys either had points that were 
incompatible with GIS entry or lacked coordinates at all. 
  Site data published without geographic coordinates was entered into Arc GIS 
in the following manner. First, published coordinate dataset for the survey in 
question was exported from FileMaker Pro as .dbf data. The exported dataset was 
converted to a point feature class using the faulty or empty XY values in the .dbf file. 
The paper map corresponding to the survey in question was then scanned and 
georeferenced in ArcGIS. After georeferencing was complete and the georeferenced 
maps were rectified and saved as layers, the point feature class was edited by 
moving individual sites to their correct positions overlaid on the georeferenced 
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map. The survey points were then exported to the geodatabase, and the database 
information was appended to the ALLSURVEYSMERGED feature class using the 
Site_No field, which serves as the unique designation for each site identified in the 
course of data collection. 
Once all site information had been assembled into one feature class, various 
layer files were created according to particular attributes, e.g., time period, site type, 
and production type.  
Data Concerns 
The variability of the amount of data provided by individual surveys has 
resulted in a somewhat skewed data set. Furthermore, data on ancient soil quality is 
rare, leading one to rely on modern data sources, which reflect modern rather than 
ancient environmental conditions. The following three categories of data are 
susceptible to significant variation or revision and, as a result, could result in 
interpretive errors. 
Scatter Size 
Scatter size (site size, in the database) was inconsistently provided either by 
all surveys or within each survey, and many surveys used different units of 
measurement (e.g., hectares, square kilometers, square meters). All size 
measurements were converted to square meters for comparative purposes. Size 
categories were established for sites with the aid of ArcGIS. All site information was 
broken into five categories according to natural breaks. This method is used because 
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it considers the distribution of the data and classes accordingly. More will be said on 
the issue of size classification in the next chapter. 
Road data 
Road data in this study comes from two sources. First, the University of 
North Carolina Ancient World Mapping Center’s “Roads” map files (AWMC 2012e), 
and second, individual survey maps showing roads that have been georectified and 
digitized. The accuracy of both data sources may be questioned, but they are the 
best data sources available at present. 
The AWMC’s roadmap is an excellent resource for large, arterial, imperial 
roads. The viae Cassia, Clodia, Aurelia, Flaminia, and Ardeatina all run either through 
or very near several of the survey areas considered in this study. Sites located near 
these roads can be assumed to have seen more traffic and perhaps experienced 
more commerce than those further away or on more rural roads or tracks. In the 
chapters that follow, these roads will be referred to as arterial because they were 
large, imperial roads. 
The road data that originated in survey publications vary in quantity and 
quality (Figure 3). Two types of data were derived from survey publications: point 
data and line data. Point data on roads come only from the Albegna Valley survey. 
When a fragment of road was found, it was given a site number just like any other 
site discovered. In such cases, the linear extensions of the road were not conjectured 
owing to inadequate data on length or direction.  
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Line data originated from survey maps rather than site enumerations. Many 
survey publications include no ancient roads on their maps, or at least no ancient 
roads that could be discerned from modern roads. Some projects (Blera, Lago di 
Bracciano, Vicus Matrini, Sutri, Rieti, Torrimpietra, and Ardea), however, did include 
ancient roads in their published maps and these were georeferenced and digitized. 
Most of such maps show only the most significant roads, which are attested either in 
documents or archaeologically. Some also include lines that meant to indicate roads 
whose existence is unverified but can safely be reconstructed by documentary or 
archaeological sources. The former I term “extant” roads, and the latter 
“reconstructed.” One survey, Torrimpietra, proposed a great many roads for which 
no evidence exists (Tartara 1999). These roads are hypothesized based on the paths 
of modern routes, the arrangement of archaeological sites, and topography. I have 
termed such roads “hypothetical.”  
Within all of such project publications information is lacking for whether 
roads or proposed roads are arterial, secondary, or minor. For example, some 
segments of the Via Cassia and Via Clodia are included in the data from the digitized 
maps. If spatial analyses aim to determine whether sites are located within certain 
distances of roads, several sites may be selected; but those near major roads will 
appear the same as those near minor roads. Interpretation of sites, then, hinges 
largely on real or theorized roads of unknown ancient importance. As the locations 
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and courses of many roads are highly conjectural and frequently derived from 
domestic site locations, results of spatial analyses should be read accordingly. 
Geologic, Hydrologic, and Pedological Data 
Data on geology, soils, hydrology, and land cover came from several sources. 
First, the University of North Carolina Ancient World Mapping Center’s publicly 
available data on the ancient coastline, inland water sources, and open water 
sources were used to define the basic layout of ancient Italy. Hydrological features 
were derived from Esri’s World Shaded Relief map (Figure 2). Soil data were taken 
from the Food and Agriculture Organization of the United Nation’s Harmonized 
World Soil Dataset (Figure 30), and geological data from the USGS Central Energy 
Resource Team’s map of European Surface Geology (FAO/IIASA/ISRIC/ISS-CAS/JRC 
2009; USGS CERT 2011). 
Both the river courses and geological data are contemporary. Critics may 
rightly argue that using modern environmental data in analyses of ancient 
settlement patterns can lead to faulty conclusions. The alternative, unfortunately, is 
either extremely limited ancient environmental data or no environmental data at all. 
I contend that it is important to include environmental data, even if modern, in 
order to get a sense of a possible human-landscape interaction scenario. 
Anthropogenic or natural changes to the landscape over the course of the last 1500 
to 2200 years mean that the environmental data utilized in this study may 
inaccurately reflect the ancient situation. 
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Conclusion 
This chapter has both summarized the concerns about using data from 
multiple survey projects to study broad regions, and discussed the manners in 
which those concerns can be addressed. First and foremost, data of similar quality 
must be used in order to formulate valid conclusions. Regardless of data quality, 
however, a certain amount of data reformatting and/or reinterpretation is needed 
in order to compare like with like. A finds-based approach is argued to be the most 
effective method for organizing data and for enabling analyses that go beyond basic 
spatial patterning questions to matters of social and economic interaction. 
The methodology of data recording for the present study was detailed and 
summaries of each survey included in the study were provided. By standardizing 
fields such as site type, site size, and period of activity, the database serves as a 
useful tool for many types of analyses beyond those carried out in the subsequent 
chapters. 
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Chapter 3: Synthesis of Comparative Data 
Introduction 
In this chapter I will present a synthesis of site size and production data. Site 
type and size have been assessed and interpreted differently by each published 
survey. After first reevaluating size classifications in order to make the data more 
comparable, diachronic trends for farms and connected farms of all sizes will be 
examined. The diminution in the number of small sites will be contrasted with the 
relative stability of larger sites, and the evanescence of farms with the relative 
longevity of connected farms. Productive sites will be identified and trends of 
growth and contraction analyzed, challenging the overly simplistic view that the 
entire countryside, regardless of individual sites’ sizes, functions, or roles in the 
economy, went into general decline in the Late Empire. The unique patterns of 
ceramic, agricultural, metallurgical, and textile-producing sites will be used to 
propose a more dynamic model of the productive changes in the Roman countryside 
than has heretofore existed. What emerges is a picture of the Roman countryside 
populated more by small sites than large sites, investment-heavy agricultural 
production spread evenly between farms and connected farms, and ceramic 
production focused more on the needs of the local community than on any faraway 
markets. 
In many of the included tables the number of sites is incongruous with the 
total number of sites in the database. Not all sites had chronological information 
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available, so quantification that involved chronology was limited to those sites for 
which chronological information was provided. Site size categories included those 
sites without known sizes. As a result, queries involving solely site size included all 
sites, even those of unknown size. These sites were included because they comprise 
a significant portion of the total number of sites.  
Size and Chronology of Sites 
Scatter Size Categorization 
The size of an artifact scatter is typically used by survey projects in 
conjunction with finds analysis as a method for determining site type. No consensus 
has been reached on where thresholds should be drawn when distinguishing 
between a farm and a villa, or what constitutes a “small” site versus a “medium” or 
“large” site (Francis 2012: 98; Barker 1991a: 5; Raab 2001: 33–34; Nixon et al. 
1994: 256–257). Table 8 shows the size constraints of sites established by a 
selection of the surveys used in this study. Often a project identified sizes for some 
site types, but not all. Not every site type listed was used by every project. Sizes are 
presented in square meters and have been converted from hectares, in some cases. 
Table 8 highlights the difficulty involved in comparing site types and site 
sizes. Some surveys do not have size ranges, others have large gaps between size 
ranges, and still more use a combination of absolute and relative values (Witcher 
2012: 19). 
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Absolute sizes, e.g., 200m2 or 40x30m, are not as concrete as “absolute” 
implies. Francis (2012: 98) notes that site sizes are often differently measured in 
part because of where the boundary of a site is interpreted to be. Changes in pottery 
density at a site could be seen as site continuation, halo, or background noise. Thus, 
a scatter that one group might identify as 10x10m might be identified by another 
group as 20x20 or 30x30m.  
Relative sizes (e.g., small, medium, or large) can be applied to a number of 
site types in any given survey and mean different things. A small farm, for instance, 
is likely to be smaller than a small villa, but perhaps larger than a small tomb. This 
type of descriptor is useful within surveys, assuming that those who record sites all 
have the same understanding of “small”, “medium”, and “large”, but is of limited use 
when surveys are compared to one another. A small farm near Rome might be 
substantially larger than a small farm in rural Umbria. Comparison of those sites’ 
absolute size, production level, or population would show two radically different 
types of sites. Witcher (2006a) sees variable size definitions as necessary and 
indicative of regionally distinct standards of living. However, by viewing every 
area’s habitation pattern as unique, larger patterns become obscured. It is 
misleading to draw conclusions about “villas” when the examples come from such 
disparate places as Rome’s suburbs and inland Etruria. Comparative archaeological 
survey requires that patterns of settlement, wealth, population, and buildings  may 
be compared between areas. It is not beyond the pale to expect that Romans would 
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have had a sense of favorable or unfavorable areas to build homes or invest money, 
and degrees of culture or civilization outside of the local area that they inhabited on 
a daily basis. Cato and Vitruvius, for instance, gave differing advice on where to 
place farms (Vitruvius 1.4.1–12, 6.6.1, Cato 1.1–7). Rural areas were not so isolated 
from one another that comparison of another region to one’s own did not occur 
(Cato 1.1; Varro 1.2; Caesar 14; Appian 1.3.18; Strabo 10.1.11). Thus, it is not 
unreasonable to compare several survey results using the same size standard. 
The majority of sites in the Sites database were not described using relative 
size terminology by their original authors. A small number of sites were described in 
this manner and the size assessment given by the author has been included in the 
comments section of the sites database. Sites that were described as “small” by 
authors account for roughly 114 of the total number of sites in the database. They 
range in size from 2m2 to 4,500m2. Many sites were identified with a relative term, 
but no absolute size was provided. More than half of the sites identified as small by 
authors were farms, followed in decreasing frequency by tombs, connected farms, 
and other sites (columbaria, outbuildings, etc.). “Large” appears in 46 site 
descriptions, for sites that range from 120m2 to 65,420m2. “Medium” (15 to 
10,000m2) and “medium-large” (80 to 3,160m2) as modifiers appear in 28 (14 each) 
site descriptions. The greater numbers of sites described as “small” and “large” 
reflects the level of comfort that surveyors feel with those words (Morley 1996: 99). 
This difficulty with sites neither small nor large is seen also in the absolute size 
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overlap of medium and medium-large sites, as well as the logical impossibility of 
medium-large sites being the same size as, or smaller than medium sites! Surveyors 
know small and large sites when they see them, but the fuzzy middle ground is 
somewhat more difficult to define. The most vexing size descriptor that surveyors 
used was “modest”. It was used 68 times, for sites between 200 and 20,800m2. 
Interestingly, those sizes all came from the same survey (Torrimpietra FI) and 
cannot be explained away by regional variation. All but one of the sites were farms 
(45 certain, 6 possible) or connected farms (15 certain, 1 possible). 
The validity of using size to identify site types is questionable, especially 
when site types themselves are so variable in definition. Virtually every author that 
considers site size as being indicative of specific site types also uses finds data as a 
secondary parameter in determining site type. That is, the presence of domestic 
and/or luxury artifacts separate habitations and “villas” from necropoleis and 
outbuildings. This inevitably leads to confusion when a site is of a certain size but 
lacks the requisite artifacts that would make it a farm, villa, or village. Does it then 
get classified as a possible farm, “villa”, or village, or does it become a large (or 
small) other category? Furthermore, as has been acknowledged by Francis (2012: 
98) and Nixon et al. (1994: 256–7), site size is not necessarily constant from one 
period to the next. It is important that scatter size be recorded, but it is also 
important not to assume that the site occupied the documented extent during all 
phases of its occupation. 
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For the present study, size played a tertiary role in site classification. Finds 
were assessed in conjunction with the surveyors’ assessment, and then absolute 
size, if any was provided, was taken into account. Absolute size was relied on more 
heavily than relative size, because the latter was so frequently ill defined or absent. 
Relative size was later established after all data had been entered into the database. 
Thus, relative size is to be considered relative to all surveys rather than varying 
from survey to survey. Furthermore, individual site types do not have varying size 
definitions. A rather direct approach is taken that small sites were small regardless 
of whether they were kilns, columbaria, or connected farms. 
The only survey included here that published no absolute size information 
whatsoever was the Ardea FI. Otherwise size information was provided to a greater 
or lesser extent by all surveys (Table 9). 
  For this study, the relative size of 1,596 sites was assessed using ESRI’s 
ArcGIS 10.1 software by applying the natural breaks method of classification, which 
identifies internally coherent clusters of data and divides accordingly (Conolly and 
Lake 2006: 142). Five classes were chosen in order to reflect the size of scatters at a 
slightly more detailed level than “small”, “medium” and “large”. The size of 1,424 
sites is unknown and was not included in the natural breaks analysis. Nor were the 
two largest sites, each measuring 20,000,000m2, included in the analysis. As obvious 
outliers, they would have drastically affected site size categorization. The 
breakdown of scatter size can be seen in Table 10. 
83 
  
That the majority of the sites are “small” reinforces the now accepted 
conclusion that the countryside was dotted with more small establishments than 
massive “villa”-type structures (Garnsey 1988: 45; Coccia et al. 1992: 245; Andreou 
and Katsakis 1999: 40; Chapman 1999: 69; Attema and de Haas 2004: 7). Until the 
advent of archaeological survey, large rural establishments operated by slaves were 
thought to have predominated in the countryside. Ancient historical and legal texts 
focused primarily on the ubiquity of large estates and the rights of owners of large 
tracts of land (Cato; Plut. Vita Tib. Gracch. 8; Buck 1983). References to small farms 
and goats, which were the pauper’s livestock, are scarce (Buck 1983: 8). Buck 
suspects that the focus on the rich may be partly a reflection of the late Imperial 
landscape, and partly the financial ability of the rich to bring legal cases to court 
more regularly.  
Site Size by Period 
Most surveys have noted the diminution of site numbers in central Italy from the 
first century AD through the third and fourth centuries AD. Witcher (2006a) 
recently examined several surveys for regional changes in population density 
between the Late Republican and Early Imperial periods. His study identified a 
trend of settlement increase or equilibrium around Rome and along the coast, and 
settlement equilibrium or decline in inland Etruria. Given that most of the surveys in 
this study are located inland, it is not unexpected that the overall trend in site 
numbers is one of decrease. What is significant is that sites of different sizes were 
variably affected by whatever changes caused the overall decrease in site numbers. 
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Small sites experienced the greatest and most consistent decrease in total number 
from the Late Republic onward. Small to medium sized sites saw little change in 
numbers from the Late Republic to Early Empire, but had dropped sharply by the 
Late Empire (Table 11). 
Interestingly, the larger the site size, the less variation there was in the 
number of sites over time. Medium sized sites experienced a 5.6% decrease between 
the Late Republic and Early Empire and an 11.6% decrease from the Early Empire to 
Middle Empire, but saw an almost fourfold drop in site numbers from the Middle to 
Late Empire. Medium-Large sites saw only a 20% drop between the Late Republic 
and Late Empire. Large sites bucked the trend and experienced a 75% decrease 
from Late Republic to Late Empire, but this change in site numbers cannot be 
considered significant given the small sample size. 
Site Type by Period 
Sites identified as farms or possible farms experienced a diachronic decrease 
in numbers, while the number of connected and possible connected farms briefly 
increased during the Early Empire and remained fairly high during the Middle 
Empire. The ratio of farms to connected farms shows a steady decline through all 
periods except the Late Empire. These ratios are not unusual when compared with 
the farm:villa ratios identified for Southern France during the “High Empire”, which 
is understood to be the Augustan through Severan periods (Buffat 2010: 186). In the 
Tave Valley and around Uzège, two farms were identified for every villa that was 
found, while in the middle valley of the Gardon River, farms outnumbered villas six 
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to one. These ratios clearly show that large estates were not completely overtaking 
the Italian or provincial countrysides, as was reported by Pliny the Elder (HN 
18.7.35). Farms remained in greater number than connected farms during all 
periods, although they did decline slightly in relation to connected farms during the 
Early and Middle Empire. 
  The relatively consistent presence of connected farms from the Late Republic 
through the Middle Empire may indicate that participation in wider exchange 
networks allowed for a more stable existence. Outside of Rome’s immediate sphere, 
there were “several levels of urban centre ranging from regional central places to 
centres of local marketing and administration…[T]he demands of local consumers 
were met by rural nundinae and domain markets” (Morley 1996: 183). Nundinae 
were weekly markets held in urban areas of all sizes (De Ligt 1993: 51–54; Ker 
2010; Morley 2007: 80–81). These regular markets not only provided an 
opportunity for country dwellers to buy and sell goods, but also served as occasions 
for political meetings or dissemination of information (De Ligt 1993: 112). Other, 
larger and less frequent local and regional fairs and markets supplemented the 
weekly nundinae (De Ligt 1993; Frayn 1995).  
Assuming that they had reliable information on products and prices, access 
to a variety of goods at different prices would allow the connected landowner to 
choose the most affordable or appropriate option (Morley 2007: 92–93). 
Conversely, farmers who relied on local markets might have been more affected by 
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price or availability changes at the local markets. De Ligt (1993: 146–147) noted 
that many peasants relied upon both neighboring rural craftsmen and village-based 
craftsmen for their supplies. Their livelihood was thus closely tied in to the 
continued success of nearby farmers, craftsmen, and urban areas. Economic 
circumscription may have been one variable that limited site longevity, although 
Vaccaro (2008) has argued that insulation from market fluctuations worked, at least 
in the valley that he studied, to protect farmers.  
The hypothesis that reliance on local markets affected site longevity is 
further enforced and refined by an analysis of site type and size by period.  
Site Type and Size by Period 
Before examining the diachronic changes in site numbers for farms and 
connected farms, some general trends will first be identified. Farms were typically 
smaller than connected farms, with the majority of their numbers classifiable as 
“small”. Medium, medium-large, and large farms together amounted to fewer than 
the total number of small-medium farms. Connected farms, perhaps not 
surprisingly, tended to be larger than farms, although there were still few medium-
large and large connected farms. The majority of connected farms were either small-
medium or medium in size. A surprising number of connected farm sites were 
classifiable as small, contrary to assumptions that items such as mosaic pavements, 
marble revetments, or painted plaster are indicative of large, estate-type 
establishments. 
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Examination of farm sizes by period is significantly more revealing than 
looking only at site type by period. The most constant increase in site numbers, and 
largely the source of the 12% increase in connected farms during the Early Empire, 
is seen in small, connected farms (Table 11, Table 14). They show the greatest 
increase (26.3%) of any rural domestic site during any period. These small 
connected farm sites had access to broad markets but, assuming that scatter size is 
indicative of site size, their extent was more modest than that of larger sites. It may 
be that many small connected farms were established as a result of increased 
prosperity or connectivity that came about through imperial expansion, extended 
peace at home, and changes in government that left individuals with fewer outlets 
for status display. These sites may have begun as farms and expanded their 
economic reach beginning in the Late Republic or Early Empire. This prosperity 
extended, to a small extent, into the Middle Empire, with still more growth in small 
connected farms. The relatively stable presence of small, connected farms when 
compared with small farms may indicate that access to broader markets, and 
whatever wealth was attendant on that access, played a significant role in the 
longevity of small sites.  Although connected farmers or landowners did not have 
perfect information on prices and available resources, they still had a greater degree 
of choice in their decision marking than did those farmers or landowners who relied 
heavily or completely upon nearby markets. 
The number of small farms declined substantially over this timeframe (  
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Table 13). This might have been the case for several reasons. First, the 
statistics may be misleading because of the large number of farms of unknown size. 
If half of the farms of unknown size were added to the small farms category, the 
small farm population would be more constant through all periods. Unfortunately, 
the “unknown size” category could significantly affect the statistics for virtually all 
categories of sites during all periods. While these sites could be omitted completely, 
they make up such a substantial part of the database and provide a significant 
amount of information that it would be disadvantageous to exclude them. 
Another possible explanation for the decrease in numbers of small farms, 
especially during the Early Empire, is the supposed rise in the number of latifundia, 
which is attested in literary sources (Carandini and Tatton-Brown 1980: 10–11). 
Latifundia were large agglomerations of land that resulted from the wealthy elite 
purchasing several small properties in order to form one large property. The 
question of whether latifundia dominated the Italian countryside to the detriment of 
small and medium-sized farms is a contentious issue, and is discussed in detail 
elsewhere (Anti-latifundia: Kron 2008; Rosenstein 2004; Rich 1983; Evans 1980; 
Frederiksen 1970–1; White 1967. Pro-latifundia: Toynbee 1965; Brunt 1971). 
Suffice it to say that the evidence from archaeological field survey, in this and other 
studies, does not, in fact, indicate that latifundia ruled the land, all the while driving 
smallholders out of the countryside. Small sites always outnumbered larger sites, 
although, as Potter (1980: 75) notes for South Etruria, the proportion of small sites 
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to large sites decreases over the course of the Roman Imperial period. Witcher 
(2006a) recognized this trend in his study, noting that fewer and larger sites were 
present in inland Etruria as time progressed. Cucini (1990) identifies this change as 
indicative of the development of latifundia. While fewer sites of the Middle and Late 
Empire were identified, it is difficult to identify any changes in size, e.g., growth of 
sites rather than simple differences in numbers between small and large sites, 
because it is quite rare for surveyors to note the size of scatter for each period 
represented in a multi-period scatter. Even if they were to do so, taphonomic or 
material considerations could impact the size of one period’s scatter when 
compared to another’s. Thus, arguing based on survey results that fewer sites 
signals the growth in numbers of latifundia is faulty. Nevertheless, the bulk of sites 
in all periods were small rather than large, which would argue against a countryside 
overtaken by latifundia. 
A third possible explanation for the decrease in small farms during this 
period is that there may have been a homogeneity of products at different local 
markets, but a great disparity in prices of those products. This situation would have 
allowed the more connected rural inhabitants to pick and choose where or from 
whom they wished to purchase goods. In other words, connected farmers may have 
dictated the terms on which small farmers were able to succeed. As a result, those 
small farmers who did not or could not adapt to the parameters of the connected 
farmer-controlled markets would have been unable to maintain their properties. In 
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scenarios formerly considered by scholars, large landholders (not necessarily 
connected farmers) bought up huge tracts of land, staffed them with slaves, and 
pushed small farmers off the land (Witcher 2006a: 116; Rathbone 1981: 10). While 
that description long carried weight as an explanation for the decrease in number of 
small rural habitations, it tended to overlook the practical and economic forces that 
were at work. Small farmers no doubt served and were served by both local and 
extra-local markets (Frayn 1995; De Ligt 1993: 107). It may have been that those 
who served extra-local markets, or more well-connected local customers, were 
more likely to be prosperous and, perhaps, well-connected in their own right. The 
increased reward of working with those who may have had more spending power 
would carry with it an increased risk. If, for example, a farmer’s patron or primary 
buyer found a new supplier, cut back on purchases or stopped buying altogether, a 
new buyer would have to be found for any excess produce or labor. Significant 
losses could eventually lead to the decline or abandonment of these farms that were 
once supplying well-connected farms.  
Of course, this argument is not meant to discount the role of local trade or the 
ability of farmers to succeed in the long-term by dealing only with their neighbors 
or in their local (i.e., easily reachable within one day) area. This is entirely plausible 
and such behavior may have protected many farmers from fluctuations in the 
broader regional or Mediterranean markets (Vaccaro 2008: 246). 
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Small-medium sized connected farms saw growth only in the Early Empire, 
which might be indicative of the amount of resources necessary to establish a 
connected farm as opposed to simply a farm. Small-medium sized farms declined in 
number over all periods, but especially during the Middle and Late Empire. By the 
Late Empire, nearly 60% of the small-medium sized farms from the Late Republic 
had disappeared. 
The only category of farms that remained stable in number from one period 
to the next was medium-sized farms from the Late Republic to the Early Empire. 
This increase, taken together with the evidence for an increase in the number of 
small connected farms during the Early Empire, might suggest that successful small 
farmers could invest their wealth in one of two ways: either use it to increase the 
size of their home and/or production areas significantly, or use it to embellish the 
preexisting structure without increasing its size significantly. Medium-sized 
connected farms saw only small decreases in numbers until the Late Empire, when 
site numbers declined to half of what they were in the Late Republic.  
Medium-large and large sites were few in number, but their presence in the 
landscape was relatively constant over time. Medium-large farms were not 
especially successful, although the one site that survived beyond the Late 
Republican period continued through the Late Empire. 
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The only large connected farm sustained its existence through all four 
periods under study, while the only large farm was unable to survive beyond the 
Late Republic and was not replaced by any other large farms. 
An examination of total change, i.e., change from Late Republic through Late 
Empire, shows that connected farms as a class experienced less decline than farms. 
A 25-50% decrease in connected farm site numbers indicates that they experienced 
fewer fluctuations in frequency than farms, which had a total decrease of between 
33 and 100%.  
Site Longevity 
Longevity of farms and connected farms will be explored more in the next 
chapter, but will be briefly addressed here. As a starting point, statistics were 
compiled for the periods during which sites are thought to have been active (Table 
15). 
Examination of site numbers and ratios in Table 12 allows for several 
important observations. First, in all single periods except the Middle Empire, farms 
were much more likely than connected farms to be a proverbial flash in the pan. The 
explosion of farms during the Late Republic and Early Empire runs contrary to the 
early twentieth century assumption that latifundia were snatching up all the land 
and dispossessing small farmers of their land (Simkhovitch 1916: 203; Heitland 
1926: 603; Wilkinson 1950: 21). It also argues against domination of the 
countryside by large, well-connected farms. The sites of the Middle Empire are 
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anomalous for their paucity. Compared to other single-period ratios, farms and 
connected farms were almost as likely to be short-lived during the Middle Empire. 
Locational variables may have had less influence than unstable politics during this 
period. The lull in farm establishment during the Middle Empire serves to highlight 
a jump, though relatively slight when compared to the Late Republic and Early 
Empire, in farm establishment during the Late Empire. 
Second, sites that were active during two non-consecutive periods were 
relatively few and primarily farms. Keeping in mind the possibility of site 
impoverishment rather than abandonment, the question must then be asked: why 
was the site reoccupied or enriched? Access to resources may have played a part, as 
well as site defensibility, access to markets, or other factors beyond the reach of 
archaeology. For sites that were inhabited for three periods, only two of them 
consecutive, the same must be asked. These sites, however, experienced continuity 
in occupation and may have been in more favorable locations than the two-period, 
discontinuous sites. 
Third, sites that existed during the Late Republic seem to have been as likely 
to survive three periods as four.  Interestingly, more farms and connected farms that 
were present during the Late Republic survived into the Late Empire than survived 
only until the Middle Empire. The proportion of farms to connected farms that 
became established during the Early Empire and lasted through the Late Empire is 
higher than the proportion of farms to connected farms that were in operation at 
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least as early as the Late Republic. This may show that, during the Principate (27 BC 
to 400 AD), farms, which interacted with local or nearby markets, were more 
capable of integrating into the landscape and economy than connected farms, which 
required access to more distant markets. Competition for resources and/or markets 
with other, established connected farms, could have impeded the growth of 
connected farms but not farms. 
Fourth and finally, connected farms had a higher long-term survival rate than 
farms. A remarkable 73% (228 of 312) of connected farm sites have evidence for 
three or more periods of continuous occupation, compared to 36% (596 of 1656) of 
farms. What this may indicate is that the opportunity to access broader markets for 
both sale and purchase of goods could have had a significant impact on the ability of 
a site’s owner to maintain his property over an extended period of time. 
Production Type as a Function of Site Type 
It has been debated whether rural “villas” were primarily focused on 
pleasure or production (Rosenstein 2008; Becker 2012; Varro 1.4.1). While my 
“connected farms” are not equivalent to all definitions of “villa”, some overlap exists 
and connected farms integrate easily into the debate. The artifacts chosen to identify 
connected farms (i.e., mosaics, marble, painted plaster) were usually decorative in 
nature and are assumed here to be indicative of a lifestyle that afforded a certain 
amount of leisure or pleasure. By keeping production equipment separate from 
evidence for domestic embellishment, we may determine the extent to which 
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different types of rural establishments were involved in different types of 
production. The assumption that nebulously defined “villas” were the only sites that 
produced agricultural goods on any scale has long lacked evidence and requires 
reassessment. 
Production type for survey sites was identified based upon recorded 
materials that indicated a particular type of activity that was occurring at those 
sites. While 7.35% (n=229) of sites had evidence for production of some sort, 
92.65% (n=2900) of sites had no discernable production type. This may be the case 
for a multitude of reasons: depositional or post-depositional factors, decomposition 
of materials, incomplete recording of finds, etc. The number of sites that give 
evidence for particular production types is relatively small, but provides useful 
information nonetheless. 
Agricultural Production 
The basic assumption at the root of this study is that some amount of 
agricultural production was occurring at every site identified as a farm or connected 
farm. While it is assumed that agricultural production took place primarily near the 
farm or connected farm site, production areas not obviously associated with 
domestic structures are not uncommon. Cesano di Senigallia and Monte Torto di 
Osimo were stand-alone oil production areas (van Limbergen 2011). Van Limbergen 
postulates that they either were part of larger estates and were removed some 
distance from the habitation or were pressing facilities operated by independent 
producers. Evidence for independent producers has been found epigraphically, but 
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can be challenging to document archaeologically (van Limbergen 2011: 86; Marzano 
2007: 103). Collegia capulatorum were guilds of oil makers who were likely 
independent press operators (CIL IX.02336).  The predominance of epigraphic 
evidence points to the guilds being based in urban areas, but as yet the only 
probable example of an urban oil press comes from Potentia (van Limbergen 2011: 
86). It may be that the organizations themselves were based in cities, but that the 
actual pressing took place at locations such as the Cesano di Senigallia and Monte 
Torto di Osimo sites. 
The most discussed crops grown in central Italy by the Romans were grapes, 
olives, and grain – the Mediterranean triad. Many crops beyond the big three were 
also grown. Columella (2) points to the cultivation of bean, lentil, chickpea, pea, 
cowpea, hemp, sesame, fenugreek, vetch, Medic clover, bitter vetch, lupine, and 
turnip. Varro (1) mentions, asparagus, hemp, flax, rush, Spanish broom, turnip, 
panic grass, poplar, reed, willow, vetch, legume, lentil, small pea, pulse, pear, apple, 
oak, fig, pomegranate, palm, cypress, alfalfa, cabbage, walnut, and date. 
Humans would not have consumed all of those crops, however. Some were 
for consumption by livestock and others were for use in textiles. Studies have been 
conducted in order to ascertain the types of diets that people were actually 
consuming. Isotopic analysis from Isola Sacra, on the Tyrrhenian coast at Portus 
Romae, for instance, showed that people were primarily consuming terrestrial 
foods, but, as would be expected on a coastal site, were also consuming a fair 
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amount of marine resources (Prowse et al. 2004). Nearer to Rome, a periurban 
population buried at Casal Bertone consumed mainly C3 foods (e.g., wheat), while a 
suburban population buried at Castellaccio Europarco consumed mainly C4 foods 
(e.g., millet) (Killgrove and Tykot 2012). At the southern end of the Roman Empire, 
burials from Leptiminus, Tunisia, showed an even greater consumption of marine 
resources than the population from Isola Sacra (Keenleyside 2009). Legumes and C4 
plants constituted a very small amount of the diet at Leptiminus. Nearer the 
northern limit of the Empire, populations at Dorset, England, relied on terrestrial 
food resources during the Late Iron Age, but slightly enriched their diets with 
marine resources during the Roman period (Redfern et al. 2010). Except for the 
Albegna Valley survey, all surveys included here were located inland, although some 
were adjacent to lakes. Presumably there was a high reliance on local, terrestrial 
food sources. 
It can prove challenging to attribute processing equipment to specific types 
of production without a relatively full picture of other equipment in the same area, 
the arrangement of that equipment, and any archaeobotanical evidence that is 
available (Figueiral et al. 2010: 139). In some instances excavation has revealed 
drainage systems and/or pits or trenches used for planting vines (Figueiral et al. 
2010: 139; Volpe 2004; Bedini 1997). In such cases, wine production might be 
assumed. Van Limbergen (2011) has published a very useful list of mill and press 
elements discovered at sites in Adriatic central Italy. His study shows the difficulty 
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involved in determining what was produced when only a press or tank remains. A 
press by itself, without corroborating architectural or archaeobotanical evidence, 
could indicate either grape or olive pressing. Thus, I have refrained from 
interpreting the mills and presses identified by individual surveys as grain mills or 
olive mills, wine presses or oil presses. Instead they are simply indicative of 
medium- or high-investment agricultural production. 
A final point, before beginning a discussion of the artifacts that are indicative 
of agricultural production, is that this study places strong emphasis on those 
artifacts that can be recovered through archaeological survey. Many spaces or tools 
used in the production of agricultural goods can be identified through excavation, 
but few, save those made of stone, are ever noted in survey reports. The objects that 
are most robustly represented in the course of survey are those related to the 
production of oil and wine, specifically mills and occasionally presses. Evidence for 
grain processing and storage is extremely rare in survey literature and is thus not 
addressed here. 
Mills 
Mills were used for the production of flour as well as the milling of olives 
prior to pressing.  
The grinding of grain could be undertaken with one of several types of mills. 
On a small scale were the saddle quern (similar to the southwestern or 
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Mesoamerican mano and metate), which required a great deal of human energy to 
operate, the Olynthus mill (Figure 9), which was more efficient than the saddle 
quern because of the hopper, but was not very portable, and the rotary hand mill 
(Curtis 2008; Thurmond 2006). The rotary hand mill (mola manuaria, Figure 10) 
was both efficient and portable, as hand mills went. Grain was fed into a hole in the 
top stone (catillus), which was concave, and as the operator rotated the catillus, the 
grain was ground between it and the convex lower stone (meta) (Curtis 2008: 375). 
This type of hand mill originated in the 5th century BC, perhaps in Spain. 
Larger scale mills were the donkey mill (mola asinaria, Figure 11), which was 
a much larger, animal operated version of the rotary hand mill, and the water mill. 
Dozens of examples of the donkey mill have been excavated at commercial bakeries 
in Pompeii alone (Peacock 1980: 44–45; Bakker 2000: 110–112; McCallum 2010: 
77). The meta was somewhat bell shaped and the catillus was shaped like an 
hourglass, with the result that it could be flipped upside down when one side 
became too smooth from grinding. A beam extended from the center of the catillus 
and it is to this that the donkey was harnessed. It is thought that, because of the cost 
of production and transport, these mills were intended for commercial use in towns 
(Thurmond 2006: 44). The ideal stone for these mills was volcanic, because it was 
able to maintain a relatively rough surface for grinding. Peacock (1980: 44–46) has 
sourced some of the mills from Pompeii, Veii, Halaesa, and Luni to the area around 
Orvieto. Orvietan rock from the Santa Trinità quarry was distributed throughout 
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central Tyrrhenian Italy as well as to other portions of the western Mediterranean 
(Peacock 1980: 46, 51, fig. 1; McCallum 2010: 83ff.). Anician stone, which was 
quarried on the opposite side of Lake Bolsena from the Santa Trinità quarry, was 
less widely distributed (<30km radius from the quarry) and seems to have been less 
prized as a millstone material (McCallum 2010).  
Depending on the scale of production, olives could be pounded in a basin, 
rolled on a flat stone, or worked in a rotary mill (Foxhall 2007: 132). Rotary mills 
could handle larger-scale loads and came in two types: those with cylindrical 
millstones (mola olearia), and those with convex millstones (trapetum) (Tyree and 
Stefanoudaki 1996: 171; van Limbergen 2011: 76). The important thing at the 
milling stage was to remove the flesh from the pit, while avoiding the crushing of the 
pit (Cato 66.1; Columella 12.52.6–7; Tyree and Stefanoudaki 1996). Cato 
recommended that the mill be in the same room as the press(es), but 
archaeologically this has proven rarely to be the case; instead mills tend to be 
located next to press rooms (Rossiter 1978). 
Using ethnoarchaeological evidence from North Africa, Mattingly (1994: 91) 
has argued that, given the unpredictability of any year’s olive harvest, Roman 
property owners would outfit their processing areas with sufficient mills, presses, 
and dolia to process the maximum possible bumper crop in order to capitalize on 
their (potential) good fortune. Survey results do not provide sufficient information 
to validate or refute his argument, and in any case, the situation in Italy may have 
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been quite different from that in North Africa, given the different weather, 
landscapes, and ecologies.  
Unlike olives, grapes were not milled, but treaded. Depending upon the scale 
of production, treading could take place in wooden or ceramic containers, or in 
specially constructed masonry treading areas (Curtis 2008). The sites of 
Granaraccio and Guidonia both had built tanks that were lined with opus signinum 
(Rossiter 1978). I know of no instances in which such tanks have been found in the 
course of survey. 
Millstones are often removed from their original location and repurposed 
because of their large size and ability to be re-worked (Van Limbergen 2011: 75; 
Mattingly 1993: 494; Foxhall 2007: 146, 172). It is worth noting, however, that not 
all of the 42 mills that were identified by surveys were large-scale mills. Farm Site 
1210 (Radicofani site 74), located near Fiume Orcia, a tributary of the Ombrone 
River, had a small, possibly hand-operated mill. At this site no evidence of mass 
production or large domestic quarters is present. Finds from the all-period, 800m2 
scatter include coarse wares, bricks/tiles, and the millstone. This site is but one 
example of several that do not give evidence for having been highly connected to 
large-scale exchange networks. Given the volcanic nature of much of the study area, 
access to viable millstones would not have been limited to the most well connected 
rural residents. However, viable millstones would not necessarily have been the 
preferred millstones for grinding grain, as was shown by the example of Santa 
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Trinità and Anician stones cited above (McCallum 2010). Roman tastes, as well as 
possible state control over annona-related grinding, determined where millstones 
were quarried and where they were distributed (McCallum 2010: 92). McCallum’s 
(2010: 84) illuminating study focuses primarily upon mills in urban settings, but 
does mention that the Santa Trinità millstones have been found throughout the 
Tiber Valley and at a villa at Poggio Gramignano. Without geological data on the 
mills recovered via survey, nothing from this study can be used to corroborate or 
elaborate upon McCallum’s conclusions. 
Presses 
Pressing was the final processing step in the production of both wine and 
olive oil.  
After the olives had been defleshed in a mill, the paste would be placed into 
pressing baskets and stacked on the pressing platform, which was typically made of 
opus spicatum and surrounded by a channel that led into a receiving tank. Several 
varieties of presses were used, but most required a lever (Curtis 2008). The lever 
press’s major feature was a beam that was anchored to a wall and extended across 
the top of the pile of pressing baskets. Weights, probably rocks or bags of rocks, 
would be attached to the beam on the non-anchored end in order to draw the timber 
down, thereby pressing out the oil. Eventually a press method was developed 
whereby the weights were abandoned and the free end of the beam was attached by 
rope to a drum that pulled the beam down as it was rotated (Curtis 2008: 382). 
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Further developments involved anchoring the beam to a wooden upright rather 
than a wall, and the first century BC utilization of the screw to draw the beam 
downward (Curtis 2008: 382–383; Foxhall 2007: 134). 
After pressing, the oil was led into one or a series of tanks so that the water, 
amurca, a sour but useful by-product, 6 and oil would separate (Rossiter 1981: 353). 
Once separation had occurred, the oil would either be ladled into a storage jar or 
workers would overflow or underflow liquids out of the tanks and into storage 
vessels (Curtis 2008: 383). Torcularia (press rooms) at Granaraccio and San Rocco 
both had three vats for settling, Posto had two settling vats, and Vicovaro and Scalea 
were likely operating on a smaller scale and were each equipped with one settling 
vat (Rossiter 1978; Cotton 1979: 57). Some vats had stairs built into them so that 
workers could clean them out or remove contents as necessary (Rossiter 1978). 
Once the oil was fully separated from the water and amurca, oil was put into 
transport or storage containers (Rossiter 1981: 359). Because oil would become 
rancid if stored for too long, freshness was critical and any use or shipment would 
require that the oil be portable and/or readily accessible. 
                                                        
6 Cato (De Agri Cultura 91-103) recommends using amurca to seal threshing floors, 
keep weevils and mice out of granaries, make olive and fig trees more productive, 
ameliorate leather goods, deter pests from clothing and vines, preserve figs and 
berries, make jars impermeable to oil, and fortify cattle. Based on its myriad 
supposed uses, it is unlikely that amurca was simply discarded after separation. 
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It was not required that a grape-processing facility be equipped with a press, 
although presses could extract more juice from the grapes than treading alone. 
Permanent treading floors at San Giovanni di Ruoti and Grotta di Malconsiglia farms 
did not appear to have been accompanied by presses (Rossiter 1981: 349). Once 
crushed the marc, or grape pulp and skins, would be transferred to pressing baskets 
and would be pressed in the same manner as olives (Thurmond 2006: 124). It was 
not necessary, however, to guide the grape juice into separation tanks, and so 
channels would lead the juice into a vat, or directly into storage containers for 
fermentation. 
It is possible that the same pressing equipment could be used for both wine 
and oil, because the pressing procedure is the same for both (Foxhall 2007: 133). 
Press equipment was costly and Italian agricultural establishments rarely have 
more than two presses in their processing areas. If a farm grew both grapes and 
olives, it would make sense for both to be pressed on the same machine.7 Rossiter 
(1981: 360) argued against this hypothesis and noted that press remains are 
typically found associated with other features “whose distinctive design indicates 
their specific agricultural function.” 
Presses are much less commonly found than mills because only the floors 
typically remain: only six of this study’s 3,130 sites produced evidence for presses. 
                                                        
7 This would be possible, because the harvest period for grapes is toward the end of 
summer, and the harvest period for olives is in the fall and winter. 
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The floors could be made with brick, packed earth, or bedrock, and so excavation is 
the optimal method for identifying them. At least two were identified because 
standing architectural remains existed and the sites were relatively uncovered. All 
but one of the presses were located at connected farms. In this instance there 
appears to be a clear recovery bias, with large or previously excavated sites 
producing evidence that would remain hidden at less grandiose, unexcavated sites 
(Van Limbergen 2011: 71, 76). Van Limbergen’s (2011: 75) study of pressing 
equipment from central Adriatic Italy showed that only 35 out of 820 sites (4.3%) 
investigated through surface survey or excavation had clear evidence of wine or oil 
production. Of these sites in Marche and Abruzzo, 78% had one press, 15% had two 
presses, and only 7% had more than two presses. 
Storage and Fermentation 
After pressing and clarification, olive oil would be transferred to ceramic 
vessels for storage. Cato (10.4) recommends dolia olearia (large vessels intended to 
store oil), although other types of vessels could plausibly have been used. At the villa 
at San Rocco, six of the 24 excavated examples of dolia had been recovered in the 
area of the site’s oil presses (Cotton and Métraux 1985: 250). Dolia olearia would 
have been treated, according to Cato (69), with amurca and gum Arabic (sap from 
the Acacia senegal tree), in order to limit porosity of the ceramic, oxidization and 
resultant rancidity, and loss of oil due to absorption by the ceramic (Thurmond 
2006: 108). The other option for sealing vessels was pitch, but this material is not 
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believed to have been used in vessels containing olive oil because of its adverse 
effect on the flavor and smell of the oil (Thurmond 2006: 108–109; Williams and 
Carreras 1995: 244; Romanus et al. 2009: 901; Peña 2007: 69). Recent analysis of 
amphora fragments from Sagalassos, however, suggests that olive oil was 
sometimes transported in pitched containers (Romanus et al. 2009: 901). The study 
showed that olive oil is not able to permeate pitch, unless stored in a container that 
previously held wine (cf. Peña 2007: 69). If stored in a container without pitch or 
some other sealant, oil permeates the ceramic, resulting in a smaller quantity of 
saleable oil (Romanus et al. 2009: 908). Romanus et al. (2009: 908) concluded that 
storing vegetal oil in pitched vessels was “advisable” and “makes sense”. A further 
possibility, assuming that the unsubstantiated claim of pitch affecting flavor and 
odor is true, is that oil destined for non-food use was stored in pitched vessels, while 
oil destined for the dinner table was kept in vessels treated with amurca and gum 
Arabic.  
Wine, however, is believed to have been regularly held in pitched containers 
(Williams and Carreras 1995: 244; Peña 2007: 69–70). After pressing, the must was 
either led into a vat for settling, or directly into vessels for continued fermentation 
(Thurmond 2006: 125–126). Fermentation itself would have begun, in most 
instances, as soon as the grapes were picked, grape skin broken, and natural yeast 
allowed to interact with the flesh of the grapes (Thurmond 2006: 128). In order for 
the must to continue fermenting optimally, a relatively stable temperature between 
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20–25C was required. This was best achieved by placing the must in dolia defossa 
(storage vessels partially sunken in the ground), wooden barrels (cupae), or tanks 
(Rossiter 1981: 359; Thurmond 2006: 142). Villas at Boscoreale and Ostia were 
both equipped with rooms containing several dolia defossa (White 1975: 147).  
The remains found in the course of survey that point to storage or 
transportation of agricultural products are either dolia or amphorae. Dolia point 
almost unquestionably to storage, but amphorae could indicate production, 
packaging and transport, or importation. Especially for sites of the Republican 
period, when packaging of amphorae seems largely to have occurred on the coast, 
near shipping facilities, it cannot be assumed that amphorae at inland sites indicate 
agricultural production so much as agricultural consumption (Arthur 1982: 32). At 
San Rocco, the oil amphorae found point to importation of oil in the period before 
the oil pressing installation was built (Period II, first century AD), and shortly before 
the abandonment of the site (Cotton and Métraux 1985: 245–246). 
Other Equipment 
Other, less commonly found artifacts have been documented either by 
ancient authors or in the course of excavations. Wooden barrels and pressing 
baskets have already been mentioned. Wooden yokes and threshing sledges were 
organic items that, along with barrels and baskets, do not typically survive because 
of Italy’s climate. The flints from threshing sledges have been identified in the 
course of some surveys, but were not noted at any of the sites contained in this 
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survey (Whallon 1978; Runnels 1982; Rupp et al. 1984: 139–140; Toumazou et al. 
1998: 165ff.). Most evidence for flints used in threshing sledges comes from 
ethnoarchaeological studies undertaken in the Eastern Mediterranean. These 
studies show that the technology was used for millennia and that, as a result, the 
flints themselves are not closely datable (Toumazou et al. 1998: 165, 170, 178). 
Metal tools, which might have been used for plowing, hoeing, raking, hammering, or 
cutting, have been found in excavations. The Kelsey Museum of Archaeology at the 
University of Michigan and the Field Museum in Chicago are both in possession of a 
series of well-preserved iron hoes, rakes, and picks from the villa of P. Fannius 
Synistor in Boscoreale (Harvey 2010). Most of the tools from that villa and from the 
nearby Pisanella villa were discovered in the press room (Harvey 2010: 709). It is 
rare, however, for iron objects to be reported in survey results. Fifty-two sites in the 
database indicate the presence of iron, with the majority identified as nails, slags, or 
fragments. Additionally, a few keys (Sites 163 and 1325), spearheads (Sites 2018 
and 2296), rings (Sites 716 and 1810), and two unspecified instruments (Site 408) 
fill out the repertoire of metal objects recovered in survey. 
Results 
Examination of the data from sites whose production types were identifiable 
show that while connected farms more frequently contained agricultural 
equipment, they were by no means the only producers of agricultural products that 
used stone mills (Figure 16). In some instances, poorer sites that had stone mills 
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may have been tenant farms, which were equipped with certain instrumenta infixa, 
or immovable equipment, by their landlords. Such was the case at Methana in 
Greece, where some farms of the Imperial period have been found at which the high 
quality of the expensive immovable goods is incongruent with the low quality of the 
movable goods, such as ceramics: “that these sites might be tenant-run farms is 
suggested by (1) the remote locations and (2) the fact that although the masonry 
and the capital equipment are of excellent quality, the pottery is poor” (Foxhall 
1990: 109). 
Farms and possible farms showed evidence of agricultural production at 18 
sites (Table 16). Only seven of the 20 farm sites had scatter size information 
available. The average scatter size of farms and possible farms with evidence of 
agricultural production was 1,204m2. The average scatter size for 11 of the 23 
connected farms with size information and evidence of agricultural production was 
10,491m2. The difference in average size between agricultural farms and 
agricultural connected farms is over 9,000m2. Although taken from a small sample, 
this difference in size shows that large estates were not the only sites with high-
investment processing equipment. The difference in size could also be seen as 
evidence for farm tenancy, as at Methana. Without excavation, however, tenancy 
would be difficult to prove. While many agricultural farms showed evidence of black 
gloss, terra sigillata, and African Red Slip, the smallest of the agricultural farms 
produced only mills, building materials and coarse wares. These sites provide the 
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strongest evidence for tenancy because the quality of finds is so poor when 
contrasted with the presence of a presumably expensive millstone. 
Of the 18 farms and possible farms with evidence for agricultural production, 
39% (n=7) had amphorae, 17% (n=3) had dolia, 12% had both (n=2), 6% (n=1) had 
a press, and 6% (n=1) had a manual millstone. All agricultural farm sites produced 
either fragmentary or complete millstones. 
A total of 23 connected farms or possible connected farms showed evidence 
for agricultural production (Table 17). One late imperial connected farm (Site 561) 
displayed evidence of both agricultural production, in the form of a hand-operated 
mill, and ceramic production, in the form of wasters. Site 561 was only active during 
the Late Empire, although traces of activity during earlier periods were detected. 
That the mill was hand-operated and not large scale contradicts the usual 
assumption that sites with evidence of luxury should have expensive or grand 
processing equipment.  
Of the 23 connected and possible connected farms, 33% (n=8) had 
amphorae, 21% (n=5) had dolia, 13% (n=3) had both amphorae and dolia, 21% 
(n=5) had presses, and 4% (n=1) had a manual millstone. The relationship between 
mill or press presence and amphora or dolium presence is unexpected. If intensive 
agricultural processing was taking place, one would hope that fragments of storage 
or transport containers would come to light during the course of survey. That they 
do not always accompany mills or presses suggests that survey recovery rates for 
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dolia and amphorae need to be assessed. The relationship between excavated 
processing equipment and ceramic receptacles also requires attention. As was 
already mentioned, at the site of San Rocco dolia, but not amphorae, were associated 
with oil production (Cotton and Métraux 1985: 250). It may have been that non-
ceramic storage or transport solutions were in place in many instances. Non-
ceramic storage seems unlikely. Ceramic vessels were much more stable and pest-
resilient than leather or textile containers, and as a result would have been more 
effective vessels for short or long-term storage. 
All but four connected farm sites with evidence for agricultural production 
produced fragmentary or complete millstones. The four sites without millstones all 
had presses and were identified as connected farms. Those four sites were 482 and 
813 (Torrimpietra, all periods, unknown size), 1149 (Blera, all periods, unknown 
size) and 1152 (Blera, unknown dates, unknown size). The absence of millstones at 
these sites could indicate wine processing rather than oil or grain, or it could be that 
the sites were not completely uncovered or that the millstones were robbed out for 
reuse elsewhere. 
Two sites (1925, 2298) that were identified as agricultural processing sites 
were columbaria, which were used for raising birds, usually pigeons or doves 
(Canova 2005: 50). Not only could the birds be used for food, but their droppings 
could be used as fertilizer for plants (Husselman 1953: 81). Examples of such 
columbaria are located in subterranean Orvieto, Italy, the Castile plateau in Spain, 
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and Karanis, Egypt (Canova 2005: 50; Husselman 1953). A third columbarium was 
identified as a spot for cinerary urns and so was not marked as being used for 
agriculture. Neither size nor date information exists for either of the agricultural 
columbaria. 
Agricultural sites saw relatively little flux in their numbers over the four 
periods under study. In fact, they tended to experience stasis or even increase from 
the Late Republic to Late Empire. Not only did agricultural connected farms show 
stability, but agricultural farms also seem to have experienced relative stability. The 
only decline in agricultural farms was relatively minor and occurred at sites of 
unknown size. 
  When taken together with the evidence for a general decline in site numbers 
over the four periods, it is proposed that those sites with agricultural processing 
equipment were more likely than those without such equipment to be used or 
inhabited continuously. Equipment that was high investment and had the ability to 
accomplish tasks more quickly than lower investment equipment would be in need 
so long as the territory around the site with the equipment was occupied. The 
unusual stability of agricultural farms may be the result of tenancy arrangements. A 
landowner could equip one or all of his properties with mills and/or presses – the 
instrumenta infixa necessary for production – thereby providing a greater guarantee 
that his properties would be occupied. The efficient productive equipment could 
have served as an enticement to tenants deciding between plots of land. As long as a 
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landowner was able to lease his property(s) consistently, the continuity of his 
agricultural farms and his income would be guaranteed, or as near to guaranteed as 
agricultural revenues ever are. As long as the agricultural farm was occupied and 
productive, the livelihood of the landowner was ensured. In the event that 
landowners did not equip his tenant properties with processing equipment, 
connected farms with large mills and presses may have been centers at which the 
property’s dependents could have processed their agricultural produce.  
Ceramic Production 
The production and distribution of vessels for transport, fermentation, or 
storage would have been critical for the disbursement of agricultural products. 
Amphorae and dolia would have been the primary ceramic containers that fulfilled 
this purpose, but the use of smaller vessels (e.g., table amphorae) is not to be 
discounted (Peña and McCallum 2009: 179). Fabric or leather bags were also used 
for transport, but do not survive to us, especially in survey contexts (Sealey 2009: 
24). The area around Rome, for example, shows little evidence of amphora 
production, although there is evidence for presses, which has led Panella and 
Manacorda (2002: 176) to speculate that goatskins were used because the main 
market for agricultural surplus was so near. The extent to which fabric or leather 
bags were used for storage is unknown, but would logically be low given that they 
would be easily compromised by pests such as insects or rodents (Thurmond 2006: 
167). 
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Many amphora kilns have been discovered in coastal areas, such as at Cosa 
and near Sinuessa (Arthur 1982: 22–23; Peña and McCallum 2009: 193). The kilns 
at Cosa are presumed to be the sites at which Sestius amphorae were produced 
(Will 1979: 342). These kilns would have been in an ideal location for shipment of 
goods up the Italian coast and to the western provinces. Arthur (1982: 32; 1991: 75) 
notes that coastal kiln sites were more prevalent during the Republican period and 
seem to have been replaced in many Italian areas by inland kiln sites beginning in 
the first century AD. He proposes that the move indicates a change to on-site (i.e., 
on-farm) packaging of wine, rather than transport of wine via wineskin and cart to 
amphora production locations. He also sees the move of kilns inland as possibly 
indicative of a more restricted market for wine. Exporters did not have the market 
that they had had in the past and were not able to sustain, either directly or 
indirectly, large kiln implantations far from wine production sites. 
In addition to amphorae, ceramic kilns also produced building materials, 
cooking ware, and tableware. Legal texts document the production and sale of roof 
tiles from estates (Buck 1983: 22). For example, the rural site of Vignale, along the 
Tyrrhenian coast north of Cosa, included at least two kilns that produced roof tiles, 
amphorae, and coarse wares (Zanini and Patera 2009). The site of Vagnari also had 
evidence of several kilns that produced tiles and coarse wares (C. Small 2011: 58). 
Where ceramic production was consistent, potters could actually be considered 
instrumenta fundi (tools of the farm) if they spent sufficient time at a farm’s pottery 
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(Buck 1983: 22). Because the majority of legal cases pertained to larger properties 
and/or wealthier clients, it can be assumed that some larger farms and connected 
farms of various sizes were actively engaged in roof tile manufacturing and sale. The 
extent to which smaller sites were engaged in ceramic manufacture and sale is 
unknown, but, as the figures below show, may have been significant. 
Several excavated farms have been found equipped with kilns (Giordani 
2005; Marino and Franco 2008). The farm at Podere Pievina (Bowes et al. 2009) 
showed signs of a possible tile kiln, the Contrade Monte San Vito farm (Lapadula 
2008) had two kilns of circular shape, kiln wasters and molds were found at the 
Contrada Chiaramonte farm (Nava 2003), and the farm/guesthouse at Vignale 
(Zanini and Patera 2009) had two kilns that appear to have used local clay to 
produce tiles, amphorae, and coarsewares. The site of Vagnari produced evidence 
for several kilns that likely fired tiles and coarse wares. 
Material requirements for ceramic production 
Unlike agricultural production, in which the raw material was grown on site, 
ceramic production required several resources that would have varied in cost, if 
traded, or proximity, if collected by the potters. Clay for the pots, water for 
levigating the clay, fuel for firing, and material for temper were necessary for even 
the smallest ceramic operation.  
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For the Romans, quarries belonged to the owners of the properties on which 
they were situated, unless they were under the control of the Imperial government 
(Garcia 2011: 333; McCallum 2010: 83; Hirt 2010). If someone wished to produce 
pottery, they would either need to have clay on their property or be willing to pay 
someone else to extract it from theirs. In many instances, the clay used for pottery 
production has been shown to have come from the immediate vicinity of pottery 
installations (Farnsworth 1970 [Corinth]: 9; Neyt et al. 2012 [Sagalassos]; Haley 
2003: 97 [Baetica]; Sherriff et al. 2002 [Leptiminus]). Transportation of the raw 
material would be necessary in either case. Thus, the quest for clay became both a 
matter of temporal as well as financial investment. Nicklin (1979) criticized the 
assumption that potteries were located near resources and argued that cultural and 
economic factors were at work in the selection of pottery location. Because not all 
clays are suitable for potting and potters no doubt had their preferred potting clays, 
proximity to a particular clay source did not mean that the nearby clay would be 
used for pot manufacture (Nicklin 1979: 439). Some clays are better for particular 
types of pots and others for other types, leading to the necessity of clay import 
(Nicklin 1979: 440).8 More recently, Peña and McCallum (2009: 172, 192) remarked 
that although raw material distribution influenced where pottery was produced in 
the area of Pompeii, there were still instances of clay being imported. Clay for black 
                                                        
8 The example given is of a Melanesian group that uses local clay for small pots and 
imported clay, brought to the village by canoe and distributed amongst the 
transporters’ families, for larger, more well finished pots. 
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gloss, for example, was imported to Naples from Ischia (Peña and McCallum 2009: 
172). Nevertheless, the majority of Roman examples, as well as those from other 
geographic regions and time periods, would indicate that clay for potting was 
typically taken from nearby sources (Woods 1974: 262; Arthur 2007: 164; Stark 
1991; Santley et al. 1989: 127; Neff et al. 1988: 345). Arnold’s (1985: 32ff.) 
ethnographic studies showed that the majority of clay extraction occurred within a 
radius of 0–7 kilometers of ceramic production sites. Bearing this in mind, proximity 
to clay should be considered of high importance in kiln site location choice. 
Fuel was more ubiquitous than suitable clay. Any number of combustible 
materials can be used as fuel, including, “dung, coal, grass, straw, cereal chaff, peat, 
corn cobs, and seaweed… faggots, charcoal, sawdust, coconut husk chips, palmleaf 
midribs and brushwood” (Nicklin 1979: 446). Many of these organic materials 
would have been readily available in grassy or wooded areas and on farms. Peña 
(2012) has recently pointed to the possibility of peat as a fuel source for kilns in 
central Italy. Given the scarcity of peat in central Italy, it would not have been as 
significant a fuel source as wood or vine and olive trimmings. The great variety of 
fuel sources and their relative abundance would make proximity of fuel relatively 
unimportant in the siting of a kiln (Nicklin 1979). Arnold (1985: 53) noted that 
ethnoarchaeological examples provide little in the way of establishing typical 
distance to fuel sources. It would seem, however, that potters were willing to travel 
greater distances to acquire fuel than they were to acquire clay. At Leptiminus in 
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Tunisia, five amphorae full of olive pits, twigs, and other bits were found 
immediately outside the stokehole of one of the site’s seven kilns (Stirling and Ben 
Lazreg 2001: 227–228). Charcoal analysis showed that olive wood was the primary 
fuel at the site, although other tree woods were present in much smaller quantities 
(Sterling et al. 2000). Olive pits were commonly used as fuel in ceramic kilns, as 
evidenced by sites such as Late Minoan IB Mochlos, Crete, pre-Roman Corinth, 
Greece, and third and fourth century AD Athens, Greece (Soles 1997: 427; Merker 
2006: 3; Tomlinson 1995: 68). An ethnoarchaeological example from Upper Egypt 
identified sorghum millet stems as the primary fuel for ceramic firings (Nicholson 
and Patterson 1989: 77), while another study of modern practice from Sardinia 
(Annis 1985: 247) identified maquis vegetation, particularly the flowering shrub 
Cistus, as the main fuel source of local potters. Large kiln installations like that at 
Leptiminus would require a substantial amount of fuel on a regular basis, as well as 
several people to tend the fires. Small-scale firings, perhaps on the household scale, 
as per Peacock (1982: 13), would likely not need more fuel than would normally be 
used to operate the hearth (Nicklin 1979: 447).  
Availability of water was also important, for without it the clay would be 
unworkable and any overzealous kiln fires could rage out of control (Arthur 2007: 
164). Springs, aqueducts, rivers or streams, and cisterns would all be possible 
sources for water. In some instances nearby water would have a twofold purpose: 
clay preparation and a means by which to export the finished product. Most 
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scholarly attention has been paid to the role of water as transport route, but very 
little has been said about the necessity of water for clay preparation and fire 
remediation. Kilns located along the Guadalquivir River in southern Spain were able 
to use the river’s water for production and transport of large quantities of Dressel 
20 amphorae (Remesal-Rodriguez 1998: 187–188). Evidence from North Africa 
suggests that kilns were deliberately sited along aqueduct courses (Stirling et al. 
2000). 
Results 
Kilns 
Ceramic production sites were either kilns, farms, or connected farms. Those 
sites that were identified as kilns could have operated either independently or been 
part of a farm, but located far enough away from the main building(s) that any 
association is no longer clear. The high number of kilns that were not associated 
with farms or connected farms suggests that immediate proximity to agricultural 
sites was not a critical factor in the placement of kilns. Transport of either finished 
ceramic or finished agricultural products would have been necessary before 
amphorae or other vessels could be filled, sealed, and taken to their destination.  
Kiln site 312 (Sutrium FI) was located on a large clay bed approximately one 
kilometer north of Sutri. Surveyors noted that it was used for brick and tile 
production. It seems likely that this kiln serviced, at least in part, the needs of the 
city rather than the countryside. That the kiln was located on a clay bed indicates 
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that proximity to raw materials was a determining factor in kiln placement. The site 
was active only during the Late Republic and Early Empire, which would argue for 
economic or social factors, rather than the availability of raw materials, contributing 
to its demise. 
Kiln site 1641 (Chianti Senese CA) was functional during the Late Republic, 
specifically from ca. 200 BC to 100 BC, and is recorded as having produced dolia, 
tiles, and ceramics. It was situated roughly in the middle of a cluster of thirteen 
farms or possible farm, all within a one-kilometer radius. It was not located near any 
known roads or watercourses. It seems likely that the kiln served the needs of a 
group of nearby households, given its isolation from towns and infrastructure. The 
isolation of the site, and its possible reliance on the patronage of neighboring farms 
for continued business, could have played an important part in its brief florescence. 
The majority of neighboring farms were abandoned during the Late Republic, an 
event that would have negatively impacted whatever ceramic industry had sprung 
up at Site 1641. Changing kiln numbers are indicated in Table 18. 
Farms 
Most farm sites with kilns were small, which may be indicative of the scale of 
the majority of ceramic production associated with rural habitation units (Table 
19). Farms that produced pottery on site may have been engaging in household 
production or household industry, the former geared toward providing for a 
household’s own needs and the latter more focused on commerce (Peacock 1982; 
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Costin 1991; Nijboer 1998: 51ff.; Arthur 2007: 167). Their distance from other 
farms or towns and distance from transport routes could suggest that they were 
producing ceramics mostly for their own consumption. This idea is further 
reinforced by the relatively large distance between ceramic-producing sites and 
agricultural sites (Figure 15). 
Farm sites 1550 and 1591 (Chianti Senese CA) are both identified as having 
produced amphorae, dolia, roof tiles, and coarse wares. Each was active during the 
second century AD, although site 1550 was also active during the last quarter of the 
first century. Neither site was very near to any neighbors, which would suggest self-
sufficient ceramic production rather than production for a community (as may have 
been the case with site 1641). Site 1550 was fairly isolated and was not near to 
known roads. It was 2.6 km from one watercourse and 3 km from another. Site 1591 
was much closer to a watercourse and may have taken advantage of it for irrigation, 
levigation, or transport. 
Connected Farms 
Perhaps most notably, very few connected farms showed evidence of kilns 
(Table 20). This means either that connected farms were largely uninterested in 
producing ceramics, or that connected farms were producing ceramics, but far 
enough away from the primary farm structures that the kilns were not identified by 
surveyors as belonging to the connected farm. Fire danger from kilns was high and 
it would be risky to have them too near a house or other structure (English Heritage 
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2011: 4; Holleran 2012: 59). For smaller sites, kilns might be located near to 
domestic structures by necessity. Sites 3084 (Albegna Valley) and 1070 (Val d’Elsa) 
were both identified by survey authors as being associated with a possible 
connected farm (3083) and a farm (1071), respectively. 
Despite the paucity of their numbers, connected farms that had kilns 
experienced greater longevity than kilns and farms that had kilns. Six of the nine 
(66%) connected farms that produced ceramics persisted for three or more periods, 
as compared to 13 out of 45 (29%) ceramic-producing farms and 17 out of 38 
(45%) kilns. 
While agricultural producers increased from the Late Republic to Early 
Empire, ceramic manufactories decreased. Arthur (2007: 164) explains this 
decrease as a result of rising marketing costs and internal production costs. Late 
antiquity, he adds, saw a rise in what Peacock (1982) would term household 
production and a decrease in the so-called ceramic “industries” that marked the 
Roman period. Arthur’s explanation works for the Middle and Late Empire, but has 
little explanatory value for the Late Republic and Early Empire. It is well 
documented archaeologically that a shift away from Italian oil and wine exportation 
occurred during the first century BC and the first century AD (Panella and Tchernia 
2004: 175; Marzano 2007: 139; Morley 1996: 136). Up to that point, Italy had taken 
advantage of the economic opportunities presented by the expansion of the Empire 
(Woolf 1992: 289). When expansion tapered off and the provincial and/or military 
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need or desire for Italian products waned, some enterprises hung on and some 
collapsed. The emergence of enormous, industrial-style production sites for terra 
sigillata, a mold made red slip ware, in modern day France and Spain, and the 
proliferation of Spanish oil amphorae attest to the beginnings of economic 
sufficiency and superiority of the Roman provinces. Because few kilns are identified 
as having produced particular wares, I assume here that the decline in number of 
ceramic production sites means decline in production of all types of ceramics being 
produced, not just amphorae, fine ware, vel sim. A detailed study of specific kiln 
products would illuminate the nature of the imperial ceramics industry – the 
production level of building materials and household items compared to amphorae, 
for instance, would go a long way to clarifying the changing priorities of the Roman 
countryside. 
Although only two of the ceramic production sites were identified as 
amphora kilns, many of the kilns whose products were unidentified may have 
produced amphorae (Figure 20). Given the available data, however, tile, brick, and 
coarse ware kilns appear to have outnumbered amphora kilns rather significantly in 
the study area. Additionally, the decline of ceramic-producing farms mirrors the 
decline of farms more generally. The concomitant rise in agricultural production 
and decline in ceramic production points to two possible relationships between 
agriculture and ceramic production. The first possibility is that the majority of kilns 
were producing building materials and/or domestic ceramics, but not amphorae. 
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The market for non-luxury building materials would have been geographically near 
to the area of production. Hodder (1972) proposed that bricks and tiles were 
produced near their intended destinations because they were heavy and it would 
take a great deal of man or animal power to move them, especially in any quantity. 
Because agricultural production does not appear to have dropped off, as per the 
data gleaned from the agricultural sites in this study, any change in kiln numbers 
would then be attributable to a decline in the number of sites or the volatility of the 
small farms at which the kilns were located. If ceramic-producing farms were not 
connected to larger markets, their fortunes would have been reliant upon the 
success or failure of neighbors and nearby towns. Given that most of the sites in this 
study were inland, the degree to which they supplied the provinces with agricultural 
products is unknown. The two known amphora-producing kilns identified in any of 
the survey literature were actually both from the inland Chianti Senese CA (sites 
1550 and 1591).  
A second possible explanation for steady agricultural sites and declining 
ceramic sites rests on the assumption that inland agricultural sites were producing 
for external markets, but switched their production focus almost entirely to local 
markets in the first centuries BC/AD. It also presumes that many kilns were 
producing amphorae for specific agricultural products that were being exported. 
The changed target, i.e., local rather than external markets, for agricultural produce 
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would ostensibly have minimized or eliminated the market for amphorae, possibly 
putting some ceramics-producing sites out of business. 
Realistically it was likely a combination of both explanations that account for the 
diminution of kiln numbers. Taken together, a picture emerges of ceramic 
establishments that were dependent upon local building and ceramic consumption 
and lost their foothold when the number of farms decreased. Instances of material 
reuse are common in the ancient world. Roof tiles, for instance, were used to 
construct a cappuccina tombs, which are formed by creating a tent-like “roof” over 
the deceased, and drain covers, but could also have been reused for roofing if they 
were sufficiently intact (Ghisleni et al. 2011: 110). Evidence for decline in tile 
production and reuse of existing tiles has been shown for fourth century Cirencester 
in Britain, the reason for it identified as either a decrease in demand or a change in 
building practices (McWhirr and Viner 1978: 371). As Marano (2011, 2012) showed, 
there were numerous laws in place that governed the reuse of building materials, 
which would suggest that the practice was common. Regular reuse of ceramic 
building materials combined with a decline in population and recentering of people 
and productive activity during the Late Empire may have significantly altered the 
quantity and arrangement of ceramic production sites in the countryside.  
That is not to say that some of the changes in ceramic site numbers were 
unattributable to changes in provincial demand for Italian produce. Cosa is perhaps 
the most famous example of urban and rural decline brought about as a 
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consequence of decline in external demand. The city’s territory is believed to have 
been the source of the so-called Sestius amphorae, which, along with their contents, 
were distributed throughout the Mediterranean, primarily in the western provinces 
(Will 1979: 342; Paterson 1982: 148). The depopulation of Cosa and its territory 
mirrors the decline in numbers of excavated Italian amphorae, including those 
stamped with Sestius’s mark, from both shipwrecks and terrestrial sites (Will 1979; 
Dyson 1978; Panella and Tchernia 2004: 174–175). It is thought, therefore, that 
Cosa’s livelihood was largely reliant upon income from provincial trade and that the 
town’s decline reflects a decline in agricultural exports to the provinces. 
The consistent presence of agricultural production sites, however, indicates 
that they were somewhat more prone to longevity than other sites because of 
constant household and market needs for food (Figure 20, Figure 21). While roof 
tiles could be salvaged from the remains of an abandoned farm, thereby eliminating 
the need for new tiles, produce needed constant attention and production. Thus, 
even when population in an area declined or external demand for agricultural 
products waned, there was still need for the goods that agricultural farms and 
connected farms produced. 
Metallurgy 
Metallurgy would have been important for the production of locally used 
farm implements, although metalworking activities also resulted in a wide variety of 
objects or tools for a wide variety of uses. Surveyors found fewer of this type of site 
than the other types of productive sites. The majority of metallurgical sites were 
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located in the northern portion of the study area, where the Colline Metallifere, a 
group of metal-rich hills, are located.  Mercury deposits are common in the area of 
Monte Amiata, while the area to the southwest of Siena contains pyrite, silver, 
copper, lead, zinc, and antimony deposits (Talbert 1985: 83; Costagliola 2008; 
Williams 2009). As such, this region was of economic significance to Rome. Here is a 
clear instance of production site location being necessarily dependent upon natural 
resource distribution (Kassianidou 2004: 100). Of the 50 metal-producing sites, 42 
were located in the Provincia di Siena. 
Few survey projects have devoted energy towards examining the 
organization of mines and their relationship to the surrounding areas (Hirt 2010: 1–
2). The Sydney Cyprus Survey Project, however, established rigorous methodologies 
for identifying and recording metallurgical sites and as a result was able to discern 
patterns in the siting of metallurgical workshops (Kassianidou 2004). Their careful 
recording allowed them to separate mines from smithies, and identify Bronze Age, 
Geometric, Archaic, Classical, and Late Roman priorities in spatial organization. The 
metallurgical workshops that they found were all located near water sources, even if 
it meant that ores had to be transported some distance. The Late Roman period was 
characterized by metalworking sites moving further from, and thus no longer being 
directly associated with, mines (Kassianidou 2004: 101). This issue of site location 
and movement of production will be dealt with more thoroughly in the next chapter. 
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The organization of mines throughout the Roman Empire is “imperfectly 
understood” and based largely upon passing references and often prejudicial 
accounts (Craddock 2008: 99). It is known, however, that beneficiation, or the 
processing and improvement of ores, took place at or near to the mines (Nocete et 
al. 2005: 1569; Kassianidou 2004: 100). If the scale of production was sufficiently 
large, the cost of transporting water or lumber for metal processing might outweigh 
the cost of transporting the ore, thereby causing mine owners to transport ore away 
from the mine to roast or smelt it (Kassianidou 2004: 100; Williams 2009: 134; 
Mateo 2003: 16ff.). The ingots themselves would have been distributed elsewhere 
for refinement into tools and other objects. Given the sparseness and clustering of 
metalworking sites, it seems that most sites with evidence for metalworking were 
located at or very near to sites where the ores were mined. Defensibility, access to 
fuel, water, and clay, and proximity to population centers were all variables that 
were considered by Roman metallurgists (Kassianidou 2004: 101). 
Imperial mining areas are primarily known from Britain and Spain, though 
mines on the Dalmatian coast and in former Yugoslavia were identified in the early 
20th century (Hirt 2010: 33–34). The Romans practiced two types of mining, 
opencast and underground, both of which were labor and resource-intensive (Hirt 
2010: 45–46). Massive amounts of water would have been needed for opencast 
mining, and extensive water, timber, and lamp oil would have been necessary for 
underground mining (Hirt 2010: 45–46). Thus, it is not unexpected that mining 
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ventures were primarily owned by wealthy individuals, towns, and the emperor 
(Hirt 2010: 88–89; Orejas and Sanchez-Palencia 2002: 585–586). Unsurprisingly, 
literary sources give no indication of non-wealthy ownership of mines (Hirt 2010: 
89–90). The labor force of mines was chiefly composed of slaves and criminals 
(Craddock 2008: 100). 
Interestingly, only five – the largest five – of the 52 sites identified as 
metalworking sites were classed as connected farms (Table 22). Four of these were 
located in the Torrimpietra survey area, and the fifth was in the Rieti survey area. 
The remaining sites were less than 2800m2 in area and were, with the exception of a 
workshop, farms characterized by coarsewares rather than finewares (Table 21). 
Given the evidence for familial and imperial ownership of mining facilities, it may be 
that these farms were lived in and operated by tenants or employees of the mine 
owners. Eleven of these sites also had evidence for ceramic production. Because 
both used similar raw materials, it may have been convenient for metallurgy and 
pottery to be executed at the same location. The evidence for ceramic production 
may also point to the manufacture of smelting furnaces, or represent broken 
fragments of smelting furnaces (Kassianidou 2004: 100). Evidence from Classical 
Greece shows that bronze casters and potters were frequently reliant upon each 
other for equipment, supplies, and decorative motifs (Hasaki 2012: 269–270). While 
Hasaki’s information comes from urban contexts, it would not be unreasonable to 
expect that this sort of scenario also occurred in the countryside. 
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Between the Late Republic and Early Empire no clear size-related pattern in 
site continuity was evident. Small farms saw a decrease in metalworking sites, while 
farms of unknown size saw an increase. Overall, farms with metalworks decreased 
into the Early Empire. The decline of metal-producing farms parallels the general 
decline of all farms during this period. 
The Middle Empire saw a massive decline in the number of metalworking 
farms (Figure 24). This decline occurred somewhat later than the decline of mines 
in the area of Carthago Nova, in Spain (Orejas and Sanchez-Palencia 2002: 586). 
Those that disappeared after either the Late Republic or Early Empire tended to be 
near to arterial roadways or watercourses. It is possible that whatever demand 
existed along the roadway had vanished and so the metalworks, wanting for 
customers, went out of business. Alternatively, it may have been that the metal 
source used by those miners and smiths had become exhausted. Although, if 
sufficient demand existed one would expect to see business pick up in other areas 
where metal resources were still abundant. Another possible explanation is that a 
reorganization of mine ownership led to changes in changes in mine location, size, 
or administration (cf. Orejas and Sanchez-Palencia 2002). If the mines were 
imperially owned, the political chaos of the third century could have resulted in 
reduced oversight and/or disorganized administration. If the mines were operated 
by tenants working on behalf of the Imperial government, payments that were not 
forthcoming could have compelled the mine operators to do business elsewhere. 
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Despite Middle Empire decreases in site numbers almost across the board, 
no other industry in this study had its numbers drop so sharply as metal-producing 
farms. The only two that survived into or through the Middle Empire were located 
in the northern portion of the study area, where the most abundant metal resources 
are located.  Site 1665 (Chianti Senese CA) was active throughout all imperial 
periods, and site 1444 (Murlo) was active only during the Early and Middle Empire. 
Site 1444 also appears to have produced ceramics, either at the same time as, 
before, or after metalworking took place. The lack of knowledge about when the two 
activities took place precludes speculation about what was a primary activity and 
what was secondary, if such a divide existed. 
Connected farms showed a very different pattern from farms (Table 21, 
Table 22). Sites with metalworking tended to be larger and experienced a high 
degree of continuity, although the small total number of sites renders the 
significance of this trend uncertain. Of the five sites, all but one was located in the 
northwestern quadrant of the Torrimpietra survey area. Given the survey area’s 
proximity to Rome, there may have been a less variable market for metal goods in 
that area than further north.  
Metalworks at connected farms may have benefitted from regular oversight 
and a more invested, i.e., non-tenant, supervisor. Furthermore, they may have had 
readier access to necessary raw materials, either because of their landholdings or 
because of their trade network, as well as connections to different purchasing 
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markets. Farms, conversely, (assuming that they were geared towards local markets 
and were not necessarily under the control of landlords) were less well suited to a 
business so dependent upon distribution to faraway markets and proximity to 
narrowly distributed resources.  
The reversal of metal producing farm and connected farm numbers during 
the Late Empire may point to a pattern similar to that seen in ceramic production, 
wherein production switched to household production or industry, rather than the 
large-scale industry of earlier periods (Arthur 2007: 164). 
Textile Production 
Wild (2008: 466) identified the textile industry as being “rurally embedded”. 
It relied upon the availability and processing of fibers from plants and animals and, 
Wild notes, was most developed in areas where those materials were readily at 
hand. As such it is important for understanding the organization of agricultural 
production. Sheep’s wool, flax, and hemp were the most common materials for 
weaving in Roman Italy (Wild 2008). 
Textile production is the one type of production that has typically been 
understood to be operated by the women of the household (Marzano 2007: 121ff.; 
Nijboer 1998: 188; Meyers 2013). A multitude of literary accounts – from Livy’s 
vignette of Lucretia diligently working at the loom, to Homer’s tale of Penelope 
weaving endlessly, to Ovid’s telling of Arachne’s weaving hubris – have established 
that in Greco-Roman culture it was the women who did the weaving. As we are 
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beginning to see, women likely oversaw other aspects of work on their estates, but 
textile production is perhaps the one with which they are now most commonly 
associated. Male weavers also existed, and children frequently assisted with 
weaving tasks (Wild 2008: 477).  
Industrial-level textile production is known to have occurred during the 
Imperial period, but is rarely found in the archaeological record (Marzano 2007: 
121). Hillsides, where sheep could graze, were the most common location for “villa” 
sites at which sufficient quantities of loom weights were present to suggest 
production for external demand (Marzano 2007: 121). Interestingly, the extent of 
“villa”-based textile production may have been linked to the degree of urbanization 
of any given area. Marzano (2007: 123), in her detailed study of known “villa” sites 
in Italy, noted a higher incidence of “villa”-based textile production in the northern 
and southern portions of the peninsula than in the central portion of her study area, 
specifically Etruria and Latium. Epigraphic evidence attests to a large number of 
collegia centonariorum, or weavers’ guilds, being located at urban sites in central 
Italy, perhaps indicating that the majority of industrial production occurred in 
urban, rather than rural, areas (Marzano 2008: 123). Thus, if rural textile 
production in central Italy is assumed to have serviced household needs, it might 
then be assumed that the fluctuation in number of farms and connected farms over 
time would be mirrored in changing numbers of textile producing farms and 
connected farms over time. This proves to have been the case, especially for 
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connected farms, which experienced relatively higher numbers over time when 
compared with farms (Figure 12).  
The number of textile-producing farms experienced a steady decline from 
Late Republic to Late Empire, while the number of textile-producing connected 
farms remained nearly constant until the Late Empire (Figure 27, Figure 28).  
  The distribution of textile sites by site size is much less marked than it was 
for metallurgical sites (Table 23). This pattern indicates that textile production was 
evenly distributed across all types of households and was not subject to the 
domination of small, possibly tenant-run farms that we see in metallurgical sites. 
Poblome (2004) has proposed that in some instances textile production had the 
same large-scale networks and distribution that certain terra sigillata workshops 
did. Unfortunately none of the evidence from the survey included here indicate such 
extensive textile-making activities. 
Multiple Production Types 
Some sites exhibited evidence for multiple productive activities. It would be 
convenient to assume that the types of production represented occurred 
concurrently, but this is not provable given the broad chronological nature of the 
evidence. Furthermore, so few sites showed evidence of multiple types of 
production that little can be concluded from the data (Table 24, Table 25). The 
sites that display multiple production types are each accounted for in the preceding 
tables (Tables 16–22).  
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Because all of the multi-production sites were small, it may have been that 
they were incapable of funding their production at a larger scale, or that the market 
was unable to support them. 
It must also be borne in mind that the finds that make it to the surface and 
are identified by survey are not always representative of the situation below 
ground. Many of the sites identified as productive, and many more that were not 
identified as productive, could have had a variety of productive activities occurring 
concurrently or in different periods. The nature of surface survey requires that we 
work with what is available and attempt to draw the best possible conclusions. 
Conclusions 
Several conclusions can be drawn regarding site size changes over time. First, 
the smallest sites appear to have experienced the greatest fluctuations in number of 
sites over the periods in question. This may have been the case for three reasons. 
First, while a medium sized site can encounter adversity and contract to a small-
medium or small-sized site, if a small site experiences difficulties, any contraction 
might result in site abandonment or such low-level habitation that archaeologically 
the site no longer appears active. Contraction of this sort is proposed by Vermeulen 
(2012: 53) as an alternative explanation to abandonment for the diminution or 
absence of material culture recovered by survey. Second, small sites were more 
susceptible to changes in soil fertility, market needs, and weather. Smallholders 
likely did not have extensive stores available to endure a drought or the resources to 
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easily interact with markets outside of their immediate area (Morley 2007: 45; 
Garnsey 1988). Such circumstances would limit the resilience of a site during times 
of social, economic, or ecological stress. Third, a certain amount of rural to urban 
migration occurred, especially among the poor (Scheidel 2004: 15ff.). Towns and 
cities would have provided opportunities in the form of jobs, and a nutritional safety 
net in the form of the annonae, or grain dole. Likewise, larger rural establishments 
might have lured freeborn or freedmen to work, and possibly be supported, on their 
estates (Rathbone 1981).  
Although it is not altogether surprising that small rural sites saw the greatest 
changes in numbers, it is remarkable that such a clear difference in decline was 
discernable between small farms and small connected farms. In fact, small 
connected farms experienced less contraction in their numbers than larger 
connected farms. It may be that moderate expenditure (i.e., embellishment but not 
enlargement of the home), combined with a high level of access to a range of goods 
and services at a range of prices may have allowed for increased longevity. This 
pattern of connected farm stability speaks to the importance of extensive social and 
economic networks. In the face of local social, economic, or ecological pressures, 
having a wider base from which to draw workers, buy or sell goods, or access 
resources would not only be beneficial, but could make the difference between site 
continuity and abandonment.  
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A second observation requires that we temporarily accept “villa” as a useful 
site type in order to determine whether “villas” are equivalent to connected farms. 
Traditionally “villas” have been defined, with variations, as large complexes with 
luxurious accoutrements, extensive buildings and land-holdings, and the possibility 
of a large slave labor force (Witcher 2012: 14–16; Fentress 2002: 54; Volpe 2012: 
95; Marzano 2007: 1–2). If an elevated level of luxury is considered the most 
significant characteristic for villa qualification, does a small site with luxurious 
accoutrements still qualify as a villa by the modern definition? If so, it is argued here 
that the “villa” of the popular imagination was not always the sprawling complex 
that is typically assumed when evidence of labor and goods control (e.g., marble 
floors, mosaics) is found. As was noted above, high numbers of small and small–
medium sized connected farms indicate that it was not only large rural sites that had 
access to high investment goods and services from extra-local regions. 
The increase in connected farms during the Early Empire may be taken as an 
indicator of increased social mobility. Freedmen or freeborn men were able to attain 
government positions and ascend the cursus honorum, or idealized progression 
between political offices, in the Late Republic and Early Empire as they never had 
before (Mayer 2012: 22ff.; Mouritsen 2011; de Quiroga 1995; MacMullen 1964). The 
Cena Trimalchionis of Petronius paints a colorful picture of one freedman who rose 
to great prominence and fortune. While many parts of the novel can be criticized as 
exaggerated or unrealistic, de Quiroga’s (1995) epigraphic analysis has shown the 
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extent to which freedmen had established themselves in the institutional hierarchy, 
while Gordon (1931) proposed that by the Imperial Period 20% of the Italian 
aristocracy was descended from slaves. De Quiroga (1995: 343) used nomina and 
cognomina, or names and surnames, to estimate that 60% of administrative 
decurions over the course of 200 years were of servile descent. While delving into 
this topic is somewhat beyond the scope of this project, the increase in the number 
of connected farms, which exhibited access to more and/or better goods and 
services, may have been the physical manifestation of a group of landowners that 
were attempting to convey their newly gained socio-economic standing via their 
property.  
Analysis of individual production types presents an interesting picture of 
what was happening in the countryside with regard to industry and what types of 
sites were better insulated against change.  
Agricultural farm sites increased in the Early Empire, but this expansion was 
followed by slight decrease and/or stasis. Ceramic-producing farm sites exhibited a 
different pattern: one of consistent decline over all periods. Metal-producing farm 
sites experienced a slight decline in the Early Empire, which was followed by an 
exceptional crash in the Middle Empire, and a slight resurgence in the Late Empire. 
Textile-producing farm sites saw a consistent decrease until numbers stabilized in 
the Late Empire.  
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For all of these types of production, connected farm site numbers were 
relatively steady, with very few and slight increases or decreases. The relative 
steadiness of productive connected farm numbers differs from the pattern seen 
when looking at all connected farms, with or without productive equipment. This 
suggests that connected farms with productive equipment were more likely to 
survive than connected farms without that equipment.  
In addition to being resilient, connected farms that showed evidence for 
some type of production tended to be larger (typically small-medium or medium-
sized). This could mean that the connected farmers found it more cost effective to 
invest in productive equipment in order to supply certain goods for themselves on a 
large scale. It may also be indicative of a higher degree of participation in markets 
than smaller connected farms. Unfortunately, survey authors who are describing a 
larger site rarely remark upon the size of industrial areas, so it is difficult to assess 
the scale of agricultural, ceramic, or metal production.  
Notably, the farms that had productive equipment were primarily small or 
small-medium in size. Clearly, then, neither size nor connectedness was the 
determinant of whether a rural site invested in productive equipment. It may be 
that the difference between production at small farms and medium-sized connected 
farms was the scale of production and the intended recipients of the products. One 
might envision, for example, small farms turning out tools and ceramics for 
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themselves and sale to their neighbors, while connected farms might have been 
producing for themselves and markets in towns both nearby and farther away.  
Based on the distribution of productive sites and the patterns of increase or 
decrease, a few conclusions may be drawn about markets and interaction between 
types of production. The number of agricultural sites remained relatively steady and 
were split fairly evenly between farms and connected farms. This stability, which 
ran contrary to the general pattern of decline for farms and connected farms, 
suggests that production was focused on local markets of varying size. Sites with 
productive equipment may have been used to process agricultural goods by 
neighbors or clients, thus ensuring that the productive sites stayed active. Sharing of 
property and equipment is attested in legal texts (Buck 1983: 22).  
Ceramic-production sites did not experience the same constancy as 
agricultural sites and it is from this that we may deduce that a strong economic or 
social connection did not exist between the two types of sites. Absence of evidence 
for amphora production sites indicates that ceramic production areas probably 
focused on making building supplies and pots intended for local use, rather than 
export, as ceramics or as containers of more valuable commodities. This conclusion 
supports the view of agricultural sites as catering primarily to local, rather than 
extralocal or overseas markets.  
The spatial allocation of metalworking sites is the clearest example of 
material-dependent production location (Morley 2007: 23). The majority of metal-
141 
  
producing sites were situated in the Colline Metallifere in the area around Siena. 
Being highly dependent upon resources that were not widely distributed across the 
peninsula, metallurgy was not supported solely by local market and was therefore 
better suited to connected farm sites, with their broad networks. The abundance of 
small farms and the paucity of connected farms that appear to have undertaken 
metalworking may be our clearest evidence for tenant farms.  
If the farms in the area of Siena were not tenant farms, but were operating 
independently, their drastic decline during the Middle Empire could be the result of 
their not being plugged into larger markets, as connected farms would have been. 
Furthermore, the sheer quantity of raw materials that were necessary in order to 
process metal would likely have been cost-prohibitive for most small farmers.  
Textile-producing sites seem to have followed the same pattern as farms and 
connected farms generally. Distribution of textile-producing sites by size and type is 
roughly equivalent to the distribution of farms and connected farms of different 
sizes. This would indicate that textile production was not dependent upon tenancy, 
or any special type of production. Instead it seems to have been undertaken by 
various types of households that were variously connected to local or extra-local 
networks. Without information on the number of loom weights found at sites, it is 
impossible to identify sites that might have produced textiles as surplus for sale. 
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Chapter 4: Spatial and Locational Analyses 
Introduction 
Much of this study is concerned with the proximity of rural sites to each 
other, resources and transportation routes. The distance between different types of 
sites may help to identify the priorities of landowners in siting their homes, to 
determine the ideal locational conditions for long-lasting rural sites, and to establish 
the natural resources whose presence was required for specific productive 
activities. 
Spatial analysis methods were chosen with the intent that their results could be 
used to clarify the following questions: 
1. How were farms of all types spatially organized across the landscape? 
2. In what ways did productive sites interact with infrastructure, farms, and 
other productive sites? 
3. What locational factors may have contributed to site longevity? 
Settlement distribution in central Italy was not nearly as constrained as in other, 
less verdant places (Fletcher and Winter 2008: 2). There are few extremes of 
elevation or terrain in the study area and, as such, sites are relatively evenly 
distributed. Specific types of site, however, tend to cluster or appear in specific 
areas. 
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How were farms of all types spatially organized across the landscape? 
The placement of “villas” in the landscape has been discussed extensively, in 
large part as a result of ancient prescriptions for site placement (Vitruvius I.4.1–12, 
VI.6.1, Cato I.1–7). It is presumed that a great deal of thought was put into where 
one ought to build a “villa” (Vitruvius). In fact, of course, we know that a great many 
“villas” developed from farms whose owners had experienced success and were able 
to expand their properties (Rossiter 1978; Terrenato 2012). Thus there was 
probably much less choice involved in where a landowner built a large productive 
habitation than has been supposed. In contrast to extensive discussions on “villa” 
structure and placement, little has been said about the placement of smaller rural 
structures (Garnsey 1979). This lack of attention to rural site placement would seem 
to indicate that scholars believe it to have been random or opportunistic rather than 
deliberate and motivated by social or economic concerns.  
This study hypothesizes that connected farms, which consumed more rare or 
expensive goods and commanded more free or slave labor than regular farms, 
tended to develop or be built away from towns but near roads and rivers, where 
they not only had space to expand their landholdings, but they also were able to 
transport goods to or from their homes relatively easily. Not all sites located near 
roads developed in this manner, which suggests that, among others, environmental 
and social variables played important roles in the trajectory of individual site 
development. Farms are hypothesized to have been located nearer to towns than 
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roads because of their dependence on urban areas for fulfilling their religious, 
economic, social, and political needs. A farmer’s ability to transport his produce long 
distances would have differed from that of a connected farmer, and would 
presumably have been more limited, given the lack of evidence at farms for 
command of goods and/or services.  
In order to confirm or refute these hypotheses, average distances were 
measured from farms and connected farms to roads, rivers, and towns. The road 
data come from two sources: the Barrington Atlas Roads data provided by the 
University of North Carolina’s Ancient World Mapping Center (AWMC), and those 
roads indicated on individual survey maps. The Barrington Atlas roads are consular 
roads, which were paved, could handle a high volume of traffic, and were intended 
to connect the far reaches of Roman territory with Rome. The nature of the spatial 
data is such that it is not precise. In some instances the location of the road is 
inferred from the locations of known segments. Roads from individual survey maps 
vary in size and quality, to say nothing of whether their existence is known or 
simply hypothesized. In many instances roads were hypothesized by survey authors 
based on the pattern of site distribution, a practice that has the potential to 
circularize arguments based on spatial relationships between sites and roads. 
Because the AWMC and survey-provided road data vary in their reliability, 
measurement results between each have been listed separately in the tables that 
follow.  
145 
  
River data are derived from modern river courses, but the river routes have 
been simplified, especially in the case of serpentine rivers whose courses have likely 
varied over the past two millennia. Because river data are modern rather than 
ancient, there is likely to be some unavoidable inaccuracy in the measurements 
from sites to rivers. Furthermore, the portions of rivers that were navigable and the 
seasons during which they were navigable are unknown. Thus, rivers are generally 
assumed to have been usable for transport at some point both spatially and 
temporally. The broad temporal scope of survey data is considered here to minimize 
the importance of seasonal flow variations on spatial results. Measurements were 
also taken from points along the Tyrrhenian coast, whose ancient location is 
provided by the AWMC and derived from the Barrington Atlas. Although only a small 
portion of sites (36%) is located within 20 kilometers of the coastline, the sea, with 
its inherent commercial possibilities, was an important factor in the development of 
rural production. Finally, urban locations were derived from both survey data and 
Le Strade dell’Italia Romana (Touring Club Italiano 2004). Those sites identified by 
survey are as reliably located and identified as any of the other survey sites, while 
those from Le Strade dell’Italia Romana are primarily large urban sites whose 
location may or not be verified archaeologically. As with the roads, the distance 
results for these two data sources have been listed separately. 
As will be shown, spatial analysis confirms the hypotheses put forth above; 
farms and connected farms were regularly situated according to their socio-
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economic needs and roles. As we shall see later in the chapter, those sites that 
deviated from the typical farm or connected farm placement pattern were less likely 
to survive for multiple periods. 
Distance to Infrastructure and Transport 
As mentioned above, distance analyses were carried out for both types of 
farms in order to determine where they were typically located in relation to other 
sites or features. From each farm or connected farm point, distance was measured 
to all road, river, or town points within a 20-kilometer radius. These distances were 
then averaged in order to determine the average distance from farms and connected 
farms to locations of transport or commerce. The point distance function in the 
proximity toolbox of ArcGIS was used to perform these measurements. Table 26 
enumerates the data sources for each type of feature. 
Figure 13 examines all farm and connected farm sites regardless of longevity. 
A 20-kilometer search radius was imposed in order to constrain calculations. 
Although 32 kilometers (20 miles) is considered to be the distance that one could 
travel in a day by cart, such a wide radius would show misleading results because of 
spatial gaps between survey areas (Opitz, personal communication 2012). The 
absence of settlement data between survey areas would artificially increase distance 
averages between features. Conversely, an overly small radius would inaccurately 
represent the possible geographic sphere of rural inhabitants, especially connected 
farmers. The 20-kilometer radius takes into consideration the distance that people 
might have traveled to market, while at the same time minimizing skewed results 
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that would result from incomplete settlement data. The results are given in 
kilometers. Although the degree of use of particular roads and urban sites varied 
over time, it is argued here that those variations can be temporarily ignored when 
examining broad trends over a large survey area. For many of the roads there is 
insufficient evidence to propose specific periods of use, traffic levels, or social 
significance from one period to the next. Urban areas, too, were subject to 
fluctuations in population and importance, and these changes have been identified 
to a greater degree than changes in roads due largely to textual references and 
urban archaeological excavations. The decline of Cosa during the second and first 
centuries BC, for instance, is well documented in both literature and excavation 
reports (Fentress 2009; Dyson 1978; Livy 39.55; Rutilius Claudius Namatianus De 
reditu suo 1.285–290). In the event of known abandonment of roads or towns, it will 
be possible to explain changes in average distance of sites from those roads or 
towns. For the general picture, however, attention will not be paid to fluctuations in 
activity at individual urban or transportation sites. 
Figure 13 shows that, on average for sites of all periods, farms tended to be 
located nearer to towns, while connected farms tended to be located nearer to 
transportation routes, although in some instances the distance differences were 
minimal. Independent t-tests were performed to determine the statistical 
significance of these numbers and the results follow in Table 27. The  value is the 
confidence interval that the null hypothesis is correct. In this case the null 
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hypothesis is that the distances to various features is the same for both farms and 
connected farms. The t value is “calculated as the ratio of the difference between 
sample means divided by the standard error of the difference” (SPSS). The df 
column identifies the number of cases in both samples, less two.  Finally and most 
importantly, the significance column displays the probability of “obtaining an 
absolute value greater than or equal to the observed t statistic, if the difference 
between the sample means is purely random” (SPSS). If the significance is less than 
0.05, then I reject the null hypothesis and interpret the difference in distances as not 
likely to be the result of chance.  
These statistics indicate that distance variations from farms and connected 
farms to specific landscape features are not random. Although the difference in 
mean distance is fairly minor—less than one kilometer in each instance—we may 
draw from this that farms were perhaps more closely tied to nearby, local town 
markets than were connected farms, which tended to be located nearer to roads. 
These trends will be discussed below. 
Discussion of Sites’ Spatial Organization 
The ability of connected farms to access larger or more distant markets 
would diminish the need to be in immediate proximity, e.g., peri-urban spaces, to 
nearby markets. Theoretically, connected farms would be able to shoulder a greater 
transportation cost than small, less well-connected sites. Laurence (1999) indicates 
that “villas” ought to have been situated near to, but not immediately on, main 
roads. Connected farms, though not analogous to villas, were clearly more likely 
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than farms to be situated near to visually or structurally significant roads. This may 
have been the case for two reasons. First, landowners were responsible for making 
improvements to the road that led to their property (Laurence 1999). Wealthier 
landowners could afford more expensive and enduring improvements to roads, 
whereas poorer landowners or tenants might not do more than make dirt tracks 
passable. Second, if, as Laurence (1999) proposes, “villas” were extensions of towns’ 
economic influence, regular and easy contact (although perhaps not proximity) 
between the two would have been important. Thus, solid roads that are 
archaeologically visible are more likely to be located near connected sites whose 
owners would benefit from their improvement. 
Conversely, farms may have been highly dependent upon local markets and 
commerce with neighbors. On a very practical level, limited wealth (if such were the 
case, though it does not seem to have been for all farms) would have severely 
limited the ability of farmers to transport goods across long distances. Thus, 
proximity to market centers would have limited transportation costs and allowed 
for greater profit when produce was sold. Socially it may have been important for 
farmers to be closely linked to a community of other farmers, thereby forming an 
economic and/or personal safety net.  Reliance on close neighbors would have been 
complemented by reliance on the social, economic, and political benefits of urban 
areas. Foxhall (1990: 111) contends that vertical access to political infrastructure 
would have been extremely important for the survival of small farmers. Such access 
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may have been required that these farmers be near to population or government 
centers, i.e., towns and cities. Proximity to connected farms also may have provided 
access to political infrastructure. It has been proposed that vici and pagi served as 
refuges, and cult and economic centers for peasant populations (Garnsey 1979: 5–6; 
Patterson 1987: 145). As such, easy access to these places, as well as connected 
farms, would have been of daily importance to farmers.   
The most commonly discussed urban-rural sphere is that of Rome and its 
suburbium. Rome has frequently been identified as the ultimate consumer city and 
its surrounding territory presumed to have serviced the city’s needs with luxury 
agricultural goods and assorted products and labor (Rich and Wallace-Hadrill 
1991). Recently, in an effort to show that the divide between city and country was 
not as clear as has been imagined, Witcher (2005) proposed a suburbium for Rome 
with a radius of 50 kilometers (cf. Champlin 1982: 98). He envisioned a densely 
settled population within this band that engaged in regular consumption that 
resembled that occurring at Rome. The distribution of African Red Slip and marble 
(below) identified by this study confirms that Rome’s immediate sphere of influence 
extended roughly 50 kilometers in all directions. While the material evidence does 
indicate that similar goods were consumed at Rome and within Witcher’s 50 
kilometer radius, this view ignores the socio-economic role of smaller urban or 
market centers outside of Rome’s walls. In fact, most survey areas included in the 
present study are located outside of Witcher’s 50 kilometer radius and would have 
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depended upon small urban areas to service their socio-economic, religious, and 
cultural needs. Although evidence is lacking, even those sites within the 50 
kilometer radius of Rome may have interacted more regularly with nearby towns or 
villages than with the city of Rome itself. Smaller urban areas no doubt had suburbia 
similar in character, although certainly not in size or wealth, to that of Rome. 
Occupying an intermediary space between town and country were vici. Whittaker 
(1990: 116), drawing on evidence provided by legal codes and archaeology, argues 
that vici were essentially rural establishments whose role was “similar and 
sometimes complementary” to that of “villas”. Vici and places like them could serve 
as production and distribution centers without having to rely on towns or cities, 
which have traditionally been assumed to be the redistributive channels for rural 
surplus (Whittaker 1990: 114–116). 
Viritim distribution of land, too, affected the manner in which sites were 
spatially situated. Under this system, a ten-person committee distributed land from 
subdued territories in two iugera allotments to individuals (citizens, Latins, allies) 
so that they might begin full agricultural exploitation of the area (Salmon 1937; 
Varro 1.27, 1.10.2; Livy 4.48, 5.24; Festus 373 L; Laurence 1999: 36; Howarth and 
Howarth 1999: 283–284; Richardson 1980: 4). In many instances towns or fora 
were founded alongside or as a result of viritim land distributions and served as 
markets for the produce (Laurence 1999: 38). Roselaar (2010: 150–152) argued 
that land distribution was considered by politicians to be a catalyst for population 
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growth and ceased to occur when census numbers indicated sufficient population 
growth.  
In what ways did productive sites interact with infrastructure, farms, 
and other productive sites? 
As we saw in chapter three, connected farms with evidence for productive 
equipment saw a greater amount of stability than farms with productive equipment. 
The last section showed that connected farms tended to be located nearer to extant 
or hypothesized transportation routes than farms. Further analysis of this 
information is important if we are to understand the economics surrounding the 
particular goods that were transported along these corridors. Each production type 
will be assessed individually and then examined in concert with the other 
production types in an effort to form as comprehensive a picture as possible of 
production organization. 
Location of Production Sites vis-à-vis Other Site Types 
Distance analyses were performed for productive sites as they had been 
performed for farm and connected farm sites. A 20-kilometer radius was imposed in 
order to limit the results. Average distance is reported here in kilometers. The 
Kruskal-Wallis test was used to determine the significance of the distributions 
produced by the distance analyses. This particular test was used because four 
independent samples were being compared. The null hypothesis is that the 
distribution of distance is the same across categories of type (e.g, agricultural, 
ceramic). In every instance the null hypothesis was rejected.  
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Figure 14 shows that agricultural sites were located, on average, between 
one and 1.5 kilometers nearer to towns than were other types of productive sites. 
Although agricultural sites are roughly the same distance as other site types from 
the main consular roads, they are notably farther than those sites from road and 
coastal sites. Assuming that agricultural land was equally available near towns, 
coasts, and rivers, it may be suggested that the majority of agricultural processing 
sites catered to the needs of farmers sited near towns and serving local markets 
rather than those near rivers and the coast, and serving more distant markets. 
Ceramic-producing sites were the nearest of all site types to rivers and were 
also relatively near to roads and the coast when compared with other productive 
types. For ceramic producers, proximity to urban areas was potentially less 
important than proximity to transportation routes and water sources. Availability of 
raw materials, as well as easy access to one or more markets, is shown by the 
Talmud to have been an important factor in advancing the business of some 
craftsmen over others who were less favorably situated (De Ligt 1993: 134). Given 
that ceramics are not prone to spoil, as agricultural products would be, craftsmen 
may have been more willing to transport the finished ceramic product greater 
distances for the purposes of sale. The desirability of a location that might allow for 
clients to visit easily or goods be transported easily would have made certain kilns 
more likely to succeed in the long-term.  
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Because the majority of ceramic-producing sites were farms rather than 
connected farms, it stands to reason that the majority of ceramic production was for 
household or local consumption. This is affirmed by the relative nearness of 
ceramic-producing sites to local rather than arterial roads. Connected farms were 
farther from ceramic sites, perhaps because they bought from further away, 
produced elsewhere on their property (sites identified as kilns, as above), or 
extracted payment from tenants in kind. 
The mostly northern distribution of metallurgical sites is evidence that such 
sites had to be placed near to metal deposits. Analysis of metallurgical proximity to 
infrastructure would seem to suggest that metallurgical sites were the closest to 
local roads of any production type and the farthest from arterial roads and towns. 
Because the distribution of these sites is so geographically constrained, conclusions 
regarding metallurgical site placement are tenuous at best. Nevertheless, we may 
safely conclude that, first and foremost, metallurgical processing sites were placed 
near to the natural resources upon which they were dependent. Proximity to 
markets was a secondary concern, although proximity to transportation routes was 
important. Although the distance averages do not bear this hypothesis out, maps 
provide a fuller picture of ancient metallurgical site placement. Figure 25 displays 
the distribution of metallurgical sites in the northern portion of the study area and 
clearly shows that metallurgical sites were frequently sited near roads and rivers. In 
two instances, metallurgical sites were located immediately adjacent to small 
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villages identified by survey. Metallurgical sites in the Torrimpietra area tended to 
be located near local roads, with the closest consular road more than three 
kilometers distant (Figure 26). A similar pattern may be seen in the Rieti survey 
area, where the sole metallurgical site was sited next to a local road (Figure 23). In 
both the Torrimpietra and Rieti areas, metallurgical sites appear to have been 
relatively isolated from major road and river traffic. The differences in site 
placement between the northern and southern metallurgical regions would suggest 
that scale of production was a significant factor in site placement. Because neither 
the Torrimpietra nor Rieti survey areas is located on mineral-rich land, it may be 
supposed that the higher quantity of metal production that occurred in the Colline 
Metallifere required easy and constant access to road and river transport.  
A different pattern can be seen amongst textile-producing sites. These 
productive sites show inconsistent proximity to any one type of feature. While they 
exhibit the smallest mean distance of all productive sites to the coast, they are 
neither exceptionally close to nor far from rivers, roads, and towns. As such, textile-
producing sites may have been less dependent upon commerce than were other 
types of productive sites. As well shall see below, environmental and geographic 
factors may have contributed more strongly than socio-economic factors to the 
locations of textile production areas. 
Discussion of the relationship of production to infrastructure and transport 
Mean distances between productive sites and infrastructure and transport 
features provide an inconclusive picture of priorities for productive site placement. 
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The shortest average distances were from productive sites to survey roads, while 
the longest average distances were from productive sites to the coast. The numbers 
for survey roads are weighted heavily towards the Torrimpietra survey area, where 
many roads and paths were hypothesized by the surveyors, and the high coastal 
figures are largely a result of the inland distribution of surveys chosen for this study. 
Mean distances for metallurgical sites are considered highly unreliable given the 
unusual geographic distribution of those sites and the clear differences in placement 
between the northerly and southerly sites. Nevertheless, we may examine the 
distance data from the other three types of productive sites, bearing in mind the 
aforementioned concerns. 
Agriculturally productive sites were located nearest to towns, perhaps in 
order to take advantage of easily accessible markets and groups of laborers, who 
would have been needed in times of harvest and processing (Rathbone 1981). 
Additionally, towns could serve as redistribution centers, where middlemen could 
purchase goods for transport elsewhere. Because the average distance from 
agriculturally productive sites was shorter to towns than to roads, a model may be 
suggested whereby farmers sold their goods at the farm gate less frequently than at 
nearby markets. Such a scenario would be in keeping with Fafchamps and Hill’s 
(2005) assessment of market activity in modern Uganda, where coffee farmers 
prefer to sell their produce to the market rather than to itinerant traders, especially 
in cases where quantities of produce are large and markets are nearby. Their study 
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showed that convenience and opportunity costs were important factors in the 
decisions of varyingly wealthy farmers to travel to market (Fafchamps and Hill 
2005: 718). Despite the differences between ancient Italy and modern Uganda (e.g., 
public transportation), it is clear that accessibility of markets played an important 
role in ancient farming. Varro (Res Rusticae 1.16) indicated that those farms with a 
means to transport their produce to market would be profitable.9 Although Varro’s 
prescription was likely often incorrect, it nevertheless indicates that farms required 
markets in order to be successful. If farmers dealt instead with itinerant traders, 
who would purchase goods at the farm gate for a lesser price than could be fetched 
at market, they would not only minimize their profit, when compared with selling at 
a market, but they would also miss the opportunity to acquire goods that they might 
need for their farms. 
Although they were near to towns, agricultural sites were the most distant 
productive type from rivers by roughly 1.4 kilometers. This information, combined 
with their relative proximity to towns and roads, would suggest that most farms 
were focused on doing business at local markets, and that, when they needed to 
transport goods, they utilized roads rather than rivers. Farmers may have 
considered it dangerous to farm too close to rivers, given the possibility of floods, or 
                                                        
9 Quae vicinitatis invectos habent idoneos quae ibi nascuntur ubi vendant et illinc 
invectos opportunos quae in fundo opus sunt, propter ea fructuosa. Those [farms] 
which have suitable drives nearby, where they may sell that which they have grown, 
and where they have convenient access to those things which are needed on the 
farm, on account of these things are fruitful. (Translation is author’s) 
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they may have hesitated to rely on seasonally navigable watercourses for 
transporting their goods to market. 
Ceramic sites were the nearest to rivers of all production types, but by only a 
small distance. Rivers could serve as water sources for clay levigation and fire 
prevention as well as being convenient shipment routes for the finished products 
(McCallum 2004: 205; Remesal Rodriguez 1998: 187). Despite their relative 
proximity to rivers, however, ceramic sites were, on average, nearer to towns and 
roads than to rivers and coastal sites. As was discussed above, some of this is due to 
the nature of survey and feature distribution. Nevertheless it is important to 
consider that ceramic facilities may have been producing primarily for 
autoconsumption and local needs rather than for export to Rome or the provinces. 
This view is reinforced if we assume that the only amphora production centers in 
the study area are those identified by surveyors as such (Figure 20). 
As was mentioned above, the irregular, geographically constrained 
distribution pattern of metallurgical sites has resulted in skewed distance averages 
that do not accurately represent the distances from metallurgical sites to roads, 
towns, and water features. Through examination of detailed maps, it becomes clear 
that proximity to roads and rivers was more important than proximity to towns for 
metallurgical site placement. Because of its environmental circumscription, metal 
production relied heavily upon transportation networks to distribute its products to 
markets both near and far. Unlike livestock, agricultural goods, or ceramics, the 
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metal products exported from metal processing facilities were neither spoilable nor 
especially fragile, although they would have had considerable weight. As such, 
lengthy transport of metal would have been possible, although perhaps expensive 
(Geraghty 2007: 1039).  
In further contrast with agricultural, ceramic, and textile productive sites, 
metallurgical sites produced a great deal of pollution, which would have adversely 
affected local populations as well as the productiveness of nearby agricultural lands. 
Recent research at ancient mines in Wadi Faynan, located in southern Jordan and 
among the largest Roman copper mines, has shown that crops around the nearby 
industrial town of Phaino were less productive than crops elsewhere and were 
contaminated with lead (Williams 2009; Pyatt et al. 1999: 305–208, 2000: 773–774; 
Grattan et al. 2004). Since large-scale mining operations could likely only be 
sustained by “large-scale importation of food or a massive intensification of 
agricultural activity,” it is entirely possible that miners lived near the mine and also 
relied on their proximity to it to have access to non-contaminated foodstuffs that 
were brought through by traders (Pyatt et al. 1999: 305). This scenario could 
account for the longevity of southern metallurgical sites, with their proximity to 
resources from Rome and the sea, and the sharp decline of northern metallurgical 
sites, which were in the hills, far from the sea and large urban centers, during the 
Middle Empire.  
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A final locational factor that is less apparent in a chart than on a map is the 
proximity of metallurgical sites to watercourses, which has been attested in Cyprus 
(Kassianidou 2004: 101; Figure 14, Figure 25). These watercourses would have 
provided drinking water as well as the water and stones necessary for construction 
of smelting operations (Kassianidou 2004: 100). In some instances, if they were 
sufficiently large, watercourses may also have permitted transportation of finished 
products away from the metallurgical area. 
Textile production showed no distinct locational preference. This pattern 
could suggest household production and autoconsumption of textile products. 
Textiles, however, would have been easier to transport than both perishable food 
and heavy, breakable pottery. In this sense, a remote location would likely not have 
been a hindrance to acquiring weaving materials and peddling one’s product. 
Evidence would suggest that the raw materials for weaving (flax, wool) were 
regularly traded as early as the first half of the first millennium BC (Gleba 2008: 
194–195). Thus, contrary to Poblome’s (2004: 494) argument that weaving was 
more dependent on the availability of natural resources than any other specific 
locational feature, one should not expect to find—and in fact does not find—textile 
production areas solely in pastoral or flax-farming areas. From the mid-first 
millennium BC onward, finished products were unlikely to have been traded great 
distances except in the case of luxury goods such as purple cloth, cashmere, or linen 
(Gleba 2008: 195). 
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Organizationally, the pattern presented by textile-producing sites would 
indicate that there was little rural centralization of weaving activities. Instead, 
organized weaving is known to have occurred in urban areas, such as Patavium 
(Padua) and Mediolanum (Milan) (Morley 1996: 177). At least in the case of 
Patavium, finished textiles were transported for sale to Rome (Strabo 5.1.7). 
 
Interaction Between Productive Sites 
The interaction of production sites with markets is but one important aspect 
of the organization of productive activity in the countryside. Another concerns the 
interaction between productive areas. It is argued here that, because of the 
necessity of cooperation between farmers and craftspeople, rural productive sites 
tended to establish themselves near other, complementary rural productive sites. 
Agricultural producers, for instance, might need ceramic or leather containers for 
their produce, or metal tools to harvest or process crops. Interaction between 
productive areas thus served an important role in ensuring the continued ability of 
each group to produce and/or transport the thing or things that kept them 
economically active (Hasaki 2012). 
In order to study the interrelationships of productive sites, distances from 
four-period productive sites to their nearest neighbors of each productive type were 
taken. The Near Table feature in ArcGIS was used to compile these figures, and the 
means were then established for each table (Figure 15). A 20-kilometer radius was 
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applied in order both to define a plausible neighborhood within which productive 
sites might interact and to limit the impact of spatial outliers, specifically with 
respect to agricultural and metallurgical sites in the survey areas of Civitella d’Arna, 
Forum Novum, and Chianti Senese. 
Measurements from all productive sites to each other could not be relied 
upon for an accurate representation of the landscape because, in many instances, 
the sites nearest each other would not be contemporaneous. Likewise, measuring 
from four-period sites to other four-period sites would ignore those nearby 
productive sites that were not active during all four periods under study. Distances 
were taken as the crow flies. Thus, they do not account for difficult terrain, presence 
or absence of roads, or the possibility of distant but convenient producers. No doubt 
as a result of the incompleteness of the surface archaeological record, the number of 
measurements in most instances is so small as to limit the reliability of any 
conclusions drawn from them. Nevertheless, these numbers provide a glimpse at 
possible spatial relationships of rural producers. 
Figure 15 shows that in every instance the distance to the nearest productive 
facility was less than twelve kilometers, and frequently less than six kilometers. The 
average mean distance between productive sites was 5.4225 km.  Interestingly, 
four-period ceramic-producing sites were the farthest (10.389 km) from 
agricultural sites. Four-period agricultural sites, on average, were roughly half as far 
from ceramic producers (5.145 km). These figures have implications for our 
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understanding of the relationship between ceramic production and produce 
packaging and transport.  
Four-period textile-producing and metallurgical sites each were located no 
more than six kilometers from other productive site types, indicating a relatively 
close relationship between those rural producers.  
Discussion of interaction between productive sites 
As noted above, the mean distances between agricultural and ceramic-
producing sites are among the largest of all intra-site distances. This patterning can 
be interpreted several ways. First, sites that were able to invest in agricultural 
processing equipment may have had sufficient resources, both natural and 
monetary, that they could produce their own ceramics. If this explanation were the 
case, we would have to assume that any ceramic-producing facilities belonging to 
the agricultural site were either not recovered via survey or were sufficiently 
distanced to not be obviously associated with the agricultural site. Second, any 
transport of agricultural surplus from these sites probably utilized skins, fiber bags, 
barrels, or other organic receptacles, even if only to take that surplus to a pottery in 
order to package them for transport downriver or by sea. This interpretation has 
implications for animal husbandry and tanning, and cereal and textile production. 
Third, ceramic sites may, as it seems from the evidence thus far, have been primarily 
focused on the production of building materials and ceramics for local, non-
transport purposes. This theory is supported by the total absence of four-period 
ceramic sites identified as having produced amphorae.  
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A map of four-period agricultural production sites with a five kilometer 
buffer imposed shows that it was primarily in the Albegna Valley and Torrimpietra 
survey areas where ceramic production sites were frequently situated around 
agricultural sites (Figure 17 ,Figure 18, Figure 19). This makes sense if we subscribe 
to the assumption that many of the sites in the Albegna Valley were producing 
export goods for coastal areas. A five kilometer buffer was chosen as a rough 
approximation of the average distance between productive sites (5.4225 km). 
Insufficient finds evidence or explanatory comments exist for the Albegna Valley 
ceramic sites to indicate whether they were producing amphorae or everyday 
household ceramics and building materials. If we assume that agricultural sites 
were producing for markets in Rome and transporting their goods in organic 
containers, a complementary relationship between agricultural and ceramic 
producers becomes difficult to explain. In this case, ceramic production may have 
consisted primarily of housewares and building material, destined for local markets 
or Rome. 
Amphorae would be impractical containers in which to transport agricultural 
goods, unless they were being taken to the sea, rather than by road. In any case, 
none of the ceramic sites identified by the Torrimpietra survey were noted as 
having produced amphorae. Thus, the close proximity of agricultural to ceramic 
sites may have fulfilled the needs of farms for building materials, storage containers, 
table wares, and so on. 
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  Further evidence that Torrimpietra may have exported some of its 
agricultural surplus to Rome comes from the close proximity of its textile-producing 
sites to agricultural sites. These textile-producing sites are oriented in a roughly 
north-south direction, with some in the east, some in the west. Their locations do 
not coincide with specific roads, except in the eastern half of the survey area. Here 
two of the sites are situated near a north-south road. Because none of the 
information provided for the ceramic-producing sites from the Torrimpietra survey 
indicates that they were producing amphorae, it may have been that they 
transported goods in fabric or leather bags or wooden barrels. The numerous textile 
production sites located around the four-period agricultural sites may have been 
able to market fabric bags to agricultural producers in their area for the transport of 
grain, vel sim. The clustering of textile sites around agricultural sites may suggest 
that weavers relied more on vegetal fibers than on wool for their raw materials. If 
wool and leather sacks were used for transport instead of linen sacks, for instance, 
there may have been a thriving livestock market in this area. Such an organization 
could coincide with von Thünen’s classical land use model, which places ranching 
far from the main market because animals can easily be transported on hoof. If 
Torrimpietra were indeed a part of Rome’s resource base, the presence of large 
flocks or herds and related tanning and textile industries would not be surprising. 
The position of metallurgical sites quite near to ceramic and agricultural 
facilities could indicate that productive communities tended to cluster closely 
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together in mineral-rich areas more so than in areas without mines. Orejas and 
Sánchez-Palencia (2002: 589) have shown that, in the case of Carthago Nova and its 
territory, mining, agriculture, and other extractive and productive activities were 
occurring simultaneously and different types of production were frequently owned 
by the same wealthy people. If wealthy landowners controlled mining and 
agricultural activities in central Italy, as they did at Carthago Nova, then a closely 
packed productive landscape is to be expected. 
What locational factors may have affected site longevity? 
One of the aims of this study is to determine whether particular 
environmental or locational factors impacted the longevity of farms or connected 
farms. Working from the hypothesis that long-lived sites had superior access to 
good soil, abundant sunlight, fuel or other necessary raw materials, and were 
relatively near to transportation routes or urban areas, we will examine first the 
locations of farms and then the locations of identified productive sites to determine 
which locational factors were most important for a site’s longevity. A good location 
could allow for easy communication and transportation of goods to and from a 
property, easy access to important resources such as water or fuel, or defensibility 
during unstable social or political periods. Analysis of patterns in site location may 
give a clue as to what landscape or economic factors may have played a role in the 
success of farms or productive sites. 
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From an economic perspective, nearness to active markets may have been 
especially important for survival. Varro identified the two goals of a farmer as 
pleasure and profit, with profit being the more important of the two (Res Rusticae, 
I.4.1). This sentiment was reiterated by Columella in De Re Rustica (Forster 1950: 
125). Kehoe (1994) assumes limited profit could be earned from agricultural 
investment, but provides no evidence to substantiate his assumption. Nevertheless, 
he does note that jurists understood agriculture to be a more sound investment than 
manufacture or trade. If profit-earning was one of the primary goals of farmers, one 
would expect to see farms located either near to market centers or near to transport 
routes that would connect them to customers. Proximity to such things would limit 
the costs of transportation of goods, which were naturally higher for land travel and 
lower for water travel (Laurence 1999).  
Infrastructure and Transport 
As we have seen, many distance values were shorter for four period sites 
than they were for all period sites. In other words, four period sites were, on 
average, nearer to roads and towns than sites with evidence for occupation during 
fewer periods.  
Figure 29 shows the mean distances from all period, one-period, and four-
period farms and connected farms to infrastructure and transport features. The data 
show that four-period sites were, on average, nearer to roads and towns than one-
period sites were. One-period sites, however, were nearer to rivers and the coast 
than were four-period sites. This pattern suggests that it was advantageous for 
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farms and connected farms to be situated near transport routes that were navigable 
year-round. This would permit regular purchase and sale of goods as well as 
provide easy access to religious, social, and political services. Reliance on seasonal 
transport routes or distant markets may have negatively impacted the survivability 
of rural sites. Figure 29 shows that while some of the differences in mean distance of 
one- and four-period sites are small (e.g., SIR Towns and BA Roads), others are large 
enough to draw reliable conclusions (e.g., Coast and Survey Roads). Independent 
sample t-tests were conducted using SPSS to test the significance of distance 
distributions for one-period and four-period farms and connected farms. The results 
indicate that one-period and four-period distance differences are, with 95% 
certainty, not the result of random variability in all instances except rivers and 
survey roads (Table 28).  
Discussion of site longevity as it relates to proximity of infrastructure and 
transport features 
The first important observation concerns the relationship of four-period 
farms and connected farms to roads and towns. Roads would have been key for the 
year-round transportation of goods either locally or extra-locally, while towns 
would have served as important centers within which to buy and sell goods, or 
assemble for religious, political, or other reasons. It is no surprise, then, that four-
period farms were nearer to these features than their one-period counterparts. Sites 
in remote locations, far from roads and towns, were less likely than those closer to 
roads and towns to persist as time went on. These remote areas may have been 
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fertile and fruitful, but their distance from key socio-economic corridors likely 
retarded their prosperity. As such, they may be considered socio-economically 
marginal rather than ecologically marginal. 
One-period sites were nearer than four-period sites to rivers and the coast. 
Use of rivers and the sea is here assumed to indicate long-distance exchange, 
whether within the peninsula or beyond. Both the sea and rivers would have been 
operational from a trade and travel standpoint only seasonally. Rivers frequently 
ran low in the summers, while the sea was often too dangerous to traverse in the 
winter. Thus, it would be impossible for a rural establishment to rely solely upon 
water for its needs. The data here indicate that sites that may have depended upon 
water transport for travel or trade were more volatile than those that relied year-
round upon roads and nearby markets. 
Proximity of Sites to Natural Resources and Orientation on the Land 
This study seeks to discover the extent to which location of productive 
centers and farms was dictated by their proximity to natural resources, and the role 
that environment played in site longevity. In order to answer these questions, it was 
necessary to utilize geological maps available through ArcGIS online. Some 
drawbacks to using these maps are the scale of the data and the data’s reflection of 
modern rather than ancient conditions. Nevertheless, since no comprehensive 
ancient geological map is available and queryable, modern maps at less than 
desirable scale were the best available option. Table 29 indicates the sources of 
each type of data. 
170 
  
Horden and Purcell (2000) proposed that during economic boom periods, 
habitation had a tendency to extend into ecologically marginal areas. This would 
account for the fleeting nature of certain sites: natural resources became depleted 
and could no longer support agricultural or otherwise productive activities. While 
we cannot examine temporal changes in environmental fertility using broad survey 
data, we can examine general placement trends to determine whether there is a 
clear argument for certain areas being less sustainably habitable than others. 
The level of soil development significantly impacts that soil’s fertility and 
exhaustibility. Weakly to moderately developed soils (cambisols) accommodate the 
bulk of sites, while soils with subsurface accumulations of high activity clays and 
high base saturation (luvisols) were the next most populated. Young soils in alluvial 
deposits (fluvisols) and soils with very limited soil development (regosols) each 
accounted for 0.4% of soils in the survey areas and were the least occupied soil 
types by both farms and connected farms. The distribution of sites is affected almost 
entirely by the ubiquity, or lack thereof, of each type of soil. Cambisols are extremely 
common, comprising 88% of soil in the survey areas, and thus it is to be expected 
that it is the most commonly inhabited.  
If farm longevity were closely tied to the types of soil available to rural 
properties, one might expect to see the longest-lived sites on the most workable soil 
and the shortest-lived sites on the poorest soil. We see this, but only to a small 
degree. A higher percentage of four-period farms and connected farms than one-
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period farms and connected farms were situated on weakly to moderately 
developed soils. Similarly, smaller percentages of four-period sites than one-period 
sites were located on soils with high activity clay and high base saturation levels. In 
nearly every instance, the percentage of farm sites on particular soil types roughly 
mirrors the percentage of those soil types in the survey areas (Figure 30). The most 
obvious exception to this generalization is the 17% of one-period connected farms 
that are situated on luvisols, which comprise 6% of the surveyed land area. This 
result is likely due to a small sample size. 
In order to test the hypothesis that marginal ecological areas were more 
densely inhabited during periods of high population and rural settlement than 
during other periods, I examine the placement of sites on particular soils 
diachronically. I expect that the Late Republic and Early Empire, when rural 
settlement and population were at their highest, were periods in which the 
percentage of sites on marginal soils was higher than in other periods. Andosols, 
fluvisols and regosols, especially, are considered to be inferior soils for agriculture. 
The data bear this hypothesis out quite clearly. 
As Table 32 and Figure 32 show, the percentage of sites on Fluvisols, 
Luvisols and Regosols declined markedly from the Early Empire onward. Between 
the Late Republic and Late Empire, the percentage of farms and connected farms on 
those soils decreased 1%, 9%, and 3.4%, respectively. Conversely, farm settlement 
on Cambisols, which are the best soils available for agriculture, increased 9.8% from 
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Late Republic to Late Empire. Not only do these data show that habitation of 
marginal land was highest in the Late Republic and Early Empire, they indicate that 
a higher percentage of Late Imperial farms were situated on land favorable for 
agriculture than in earlier periods. Thus, although the countryside appears to have 
been more sparsely populated, those who did live there may have had a better 
chance of producing fruitful harvests than in preceding centuries. 
Production data show a location pattern dissimilar to that of farms and 
connected farms (Table 33, Figure 31). All productive sites—except ceramic 
production sites—were sited solely on cambisols. Ceramic sites, by contrast, were 
placed primarily on cambisols, but ventured into areas where luvisols and regosols 
predominated. All but one of these non-cambisol sites were located in the Albegna 
Valley survey area, either centered around Saturnia or dispersed in an arc around 
the area occupied by the town of Cosa.  
Taking a closer look at ceramic sites, only one project, the Albegna Valley 
Survey, was carried out in an area in which clayey soils were present. Other survey 
areas no doubt had occasional clay outcrops, but nothing that was significant 
enough to be identified by the map service. Nevertheless, several surveys were 
adjacent to soils with significant clay content. The only clayey soil type present in 
the study area was luvisols (Fischer et al. 2008).   
Data for proximity of ceramic production sites to clayey soils in Table 34 and 
Figure 33 indicate that distance between kiln and possible clay source was not a 
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significant factor in the longevity of ceramic producing sites. In fact, four period 
ceramic sites were generally farther from clayey soils that the all-site averages. 
Thus, proximity to clay sources was not necessarily a guarantee of site success. 
Competition, labor shortages, and myriad other reasons could lead to failure for 
ceramic production. It may have been that, if ceramic production was a secondary 
activity at four-period sites, proximity to better agricultural soil was more 
important than proximity to clayey soil. Two of the sites in the Albegna Valley 
survey area that lasted for four periods were located at either end of a large area of 
luvisols. Several other ceramic production sites located in the same area were not 
able to maintain their presence in the landscape despite their favorable location. 
Another factor in the success or failure of rural establishments may have 
been the quality of the soil on which they were situated. Soil type is not always 
indicative of soil quality or the suitability of soil for particular crops. Using modern 
soil data for soil workability, availability of oxygen, availability of nutrients and 
retention of nutrients, we see that most sites were located in areas with moderately 
workable soil, and no constraints on available oxygen, available nutrients, or 
nutrient retention. The dataset used was provided by the Harmonized World Soils 
Database of the Food and Agriculture Organization of the United Nations 
(FAO/IIASA/ISRIC/ISS-CAS/JRC 2009). It uses maize as the model crop and deals 
specifically with the predominant soil types of different areas. Maize thrives best in 
sandy loam, with its combination of good drainage and moderate nutrients. Grapes 
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and olives also grow best in sandy loam. Both crops also require full sun. Thus, this 
soil data is both usable for and relevant to questions of oil and wine production in 
central Italy. Soil differences between the Republican and Imperial periods and 
2008, when the map data was published, are assumed but unaccounted for.  
Workability, or tillability, of soil is gauged by the “texture, structure, organic 
matter content, soil consistence/bulk density, the occurrence of gravel or stones in 
the profile or at the soil surface, and the presence of continuous hard rock at 
shallow depth as well as rock outcrops” (Fischer et al. 2008). Oxygen availability is 
determined by drainage and considers soil type, texture, phases, and terrain slope 
(Fischer et al. 2008). The availability of oxygen in the soil is critical for plants to 
absorb mineral nutrients (Stepniewski and Przywara 1992). Nutrient availability is 
determined by texture and structure of the topsoil and subsoil, along with pH, and 
total exchangeable bases. The availability of organic carbon from the topsoil is also 
taken into account (Fischer et al. 2008). Without sufficient availability of 16 
essential plant nutrients in the soil, such as nitrogen, phosphorous, potassium, and 
other elements such as copper, iron, manganese and zinc, crops are unable to 
produce their maximum yield (Epstein and Bloom 2005). Nutrient retention in soils 
is determined by organic carbon, soil texture, base saturation, pH, and cation 
exchange capacity of both soil and clay fraction (Fischer et al. 2008). The higher a 
soil’s fertility, the easier it is for plants to take up nutrients, grow, and produce fruit 
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(Singer and Munns 2006). Below are the figures for the numbers and percentages of 
one and four period farms and connected farms on various qualities of soil. 
One and four-period farms and connected farms were evenly distributed 
over all types of soil quality, with no obvious cause-and-effect relationship between 
soil quality and site longevity (Table 35). It should be noted, however, that farms 
showed a clear preference for soil with good nutrient availability and nutrient 
retention. In both cases, 96% to 98% of one- and four-period farms and connected 
farms were situated on roughly 95% of the surveyed land. Site percentages align 
fairly closely with the percentages of land area covered by different land tillability 
levels. The only exception is one-period farms and connected farms, which showed a 
strong preference for easily tillable land. 
Aspect analysis allows further insight into locational choices of successful 
farms and connected farms. The aspect tool in ArcGIS determines the direction of 
slope for given points and indicates the compass direction of land at each site. 
Vitruvius (VI.1.2) proposed that private buildings in sunny climes be positioned to 
face the north and east. Cato (I.1), however, recommended placement of farms at the 
foot of mountains, facing south.10 Survey evidence, as we shall see, suggests that 
                                                        
10 Si poteris, sub radice montis siet, in meridiem spectet, loco salubri, operariorum 
copia siet, bonumque aquarium, oppidum validum prope siet aut mare aut amnis, qua 
naves ambulant, aut via bona celebrisque. If you are able, it should be under the base 
of a mountain, it should look to the south, it should be in a healthy place, full of 
workers, and of good water, it should be near a strong town or the sea or streams, in 
which ships travel, or a good and busy road. (Translation by author) 
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Cato’s advice was both more practical and indicative of conventional wisdom. 
Specific details about the placement of rooms within a farmhouse were given by 
Vitruvius and have been found through excavation to have been alternately followed 
and ignored (Langley 2007; Matijašić 1982: 56). Here we are more concerned with 
the placement of buildings in the landscape, since building layout is not easily 
recoverable via the types of survey considered here. 
Aspect should be understood to represent the area where the built 
structure(s) of the farm or connected farm stood. Fields belonging to the structure’s 
owner may have been elsewhere and benefitted from more sunshine or a more 
beneficial placement than the building did. Conversely, the fields could have been 
located in less advantageous locations than the built structures. Field placement, 
which is difficult to discern through both survey and excavation, could serve as an 
explanation for any farm’s success or failure. 
Figure 34, Figure 35, and Figure 36 indicate that all farm and connected farm 
sites showed a strong preference for sites facing south, southeast, and southwest. 
North-facing sites were uncommon, particularly for connected farms. One-period 
farms and connected farms exhibited as strong a preference for south-facing sites as 
did their four-period neighbors. As mentioned above, both olives and grapes thrive 
under full sun conditions. Southern exposures are considered to be ideal for keeping 
a property warm during the winter and sunny during the summer. It is no surprise, 
then, that the majority of one and four-period farms and connected farms had south-
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facing exposures. Sites with northern, eastern, and western exposures tended, more 
often than not, to be farms rather than connected farms.  
Discussion of environment, site location choice, and longevity 
The relationship between the land and its inhabitants is integral to any 
understanding of the Roman countryside. Here we looked at three variables: soil 
type, soil quality, and aspect.  
The evidence from soils is mixed. The majority of all types of sites were 
located on weakly to moderately developed soils (cambisols), at least in part 
because of their ubiquity in the study area. The next most populated soils were 
luvisols and regosols. These soils would have been ill suited to growing much and 
could be identified as being relatively ecologically marginal. Nevertheless, they were 
home to between 6.2% and 16.5% of all sites for the periods under study. Here we 
must consider this study’s assumption that most rural sites were agricultural farms. 
Domestic rural sites located on poorer soils may instead have been focused on 
raising livestock, which would have required pasturage. The least developed soils 
were both the least common in the surveyed areas and the least occupied. Although 
fluvisols and andosols both accounted for 0.4% of surveyed land, sites were 
identified on fluvisols and absent on andosols. By and large, the percentage of 
surveyed farms and connected farms on particular soils was commensurate with the 
percentage of land occupied by those particular soils. 
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Based on soil type alone, there is no clear distinction between the locations of 
short and long-lived sites. Even sites on the best available soil could fail after one 
period. A clear pattern, however, emerges beginning in the Early Empire, with 
relatively fewer sites of all types located on poorer soils and relatively more sites 
located on better soils. This change may have been the result of decreased rural 
population pressure and the abandonment of ecologically marginal areas. The Late 
Empire exhibited the highest percentage of sites on cambisols and the lowest 
percentage on fluvisols. Because the greatest number of sites and, presumably, the 
highest population levels, in central Italy occurred during the Late Republic and 
Early Empire, it is in those periods that we see the highest percentage of sites 
settled on soils that are inappropriate for sustaining regional crops. This scenario 
affirms Horden and Purcell’s (2000) contention that periods of great expansion led 
to settlement of marginal areas.  
The prevalence of four-period ceramic production sites on cambisols could 
argue for the interrelationship between ceramic and agricultural production in the 
countryside (Whittaker 1990: 113). However, distance data, which showed the 
greatest distances between four-period agricultural and ceramic sites, would argue 
otherwise. The overwhelming percentage of agricultural sites located on cambisols 
strongly indicates that farms that invested heavily in producing surplus – as 
evidenced by the presence of high-investment equipment such as presses – were 
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selective about where they were located. Locational variation with respect to soil 
choice is minimal for agricultural sites. 
Soil quality evidence would suggest that the vast majority of sites were 
established in areas with few to no constraints on workability, oxygen and nutrient 
availability. A consistently high proportion of sites (99%) were located on soils with 
superior nutrient retention and availability, when compared with the percentage of 
land that had no constraints on nutrient availability or retention (95%). Soil 
quality figures for farm sites were consistent with the percentages of land exhibiting 
no constraints and moderate constraints on oxygen availability, while the 
percentage of sites on variably workable land fluctuated the most.  
Aspect data indicate that one-period sites were often situated facing the most 
desirable direction. The certainty of sunlight would have been promising for any 
property owner looking to grow crops such as grapes or olives. Without sufficient 
sunlight these plants do not produce much or quality fruit. Farms and connected 
farms exhibited differing behavior with respect to site placement. Farms were more 
likely than connected farms to be established in a location with undesirable aspect. 
Connected farms, which as a group had a higher longevity rate than farms, were 
more likely to be well placed both with regard to aspect and soil quality. How 
connected farmers were able to procure ideally situated properties when many 
farmers were left to live on northern or western exposures may be explained by the 
connected farmer’s ability to command resources for his benefit. Money and social 
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connections would have been key tools in acquiring ideal locations at which to build 
homes into which the owners would invest substantial time and money. Thus 
connected farmers’ access to extra-local knowledge and resources may have 
benefitted them in the long run. Or, if we assume that in many instances connected 
farms developed out of farms, it could be that favorable environmental factors 
allowed such growth to take place. 
Connected farms, however, did not have a monopoly on prime south-facing 
real estate. Nearly 400 one-period farms established themselves with a view to 
maximizing their exposure to sunlight during the growing season. These data 
suggest that farm successes or failures may have been less dependent upon 
advantageous location than upon connections, both social and economic, and good 
management. 
Conclusions 
Several conclusions can be drawn from examining spatial data from the 
survey areas. First, farms and connected farms show slight differences in their 
orientation on the landscape. Connected farms, which were generally situated 
nearer to major roads than were farms, may have been less reliant than farms on 
goods and services provided by nearby urban areas. The presence of imported or 
high cost building materials indicates that nearby towns were not the sole fulfillers 
of connected farmers’ needs. Connected farms were also more likely than farms to 
survive through all four periods under study. It is proposed here that better access 
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to resources, perhaps at competitive prices, better knowledge of available property 
and product options, and social capital were important factors that helped owners 
of connected farms to maintain their properties over the course of several 
generations.  
Farms tended to be situated nearer than connected farms to towns, rivers, 
and the coast. As Foxhall (1990) has indicated, vertical access to political services 
provided by towns was of prime importance to small farmers. The dependence of 
farms on urban areas is further illustrated by a comparison of distances between 
one- and four-period sites and infrastructure and transport features. As Figure 29 
makes clear, proximity to socio-economic corridors and urban areas played an 
important role in the survival of rural sites. In all instances except rivers and coastal 
points, one period sites showed consistently greater average distances than four 
period sites. These data suggest that proximity to seasonally navigable water 
features was less important than access to roads, market areas, religious sites, and 
political centers. This evidence argues against the early twentieth century ideal of 
the self-sufficient Roman farmer (Steiner 1955: 59; Witcher 2006: 1; Morley 2007: 
33, 83; De Ligt 1993: 106–111). It was important for continued prosperity for 
farmers to be able to access other people, services, and goods easily. 
Environmental data show that Romans preferred certain soil and light 
conditions, but that preferred conditions were not critical for multi-period 
occupation. Cambisols, which are the most abundant and best soils in the study area 
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for cultivating the Mediterranean triad of grapes, olives, and wheat, were heavily 
populated during all periods. The ever-increasing percentage of sites on cambisols 
from the Early Empire onward suggests a strong preference on the part of rural 
Romans to farm on superior soil. Nutrient retention and availability, too, appear to 
have been of supreme importance for farmers. In every instance, the percentage of 
farm and connected farm sites on soils without nutrient constraints exceeded the 
percentage of land occupied by those soils. Aspect data strongly indicate that 
southerly exposures were ideal, at least for habitation, but perhaps also for 
cultivation. The vast majority of sites were situated so as to take advantage of 
maximal sunshine year-round. Sites were rarely located with northern exposures, 
and most north-facing sites were farms rather than connected farms.  
Soil quality and type are unable to account for successes or failures of farms 
and connected farms. Soil type data, however, indicate movement away from 
marginal soils during the Middle and Late Empire. This observation, in combination 
with the relatively high number of north-facing one-period farms and the decrease 
in rural site numbers after the Early Empire, validates Horden and Purcell’s (2000) 
hypothesis that population pressure spurred settlement of marginal lands. 
Productive sites exhibited a different pattern of site placement than that of 
farms and connected farms. All types of production except ceramic production were 
situated on cambisols. It is possible, therefore, that most productive sites were 
associated directly or indirectly with agricultural activity. Interestingly, of all 
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production types, agricultural and ceramic sites were the most removed from one 
another. Their distance from each other may indicate that ceramic producers were 
making and distributing building materials and household goods rather than 
shipping amphorae. Further evidence for this hypothesis is the relative proximity of 
agricultural producers to urban areas. Their location would be appropriate if they 
were providing milling services for their neighbors and selling milled grain at 
nearby markets. If they were exporting to faraway peninsular or provincial markets, 
their locations would logically tend toward major roadways, waterways, or coastal 
areas.  
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Chapter 5: Thematic Issues: Demography and Economy 
Introduction 
Thus far we have seen that small sites were more numerous than large sites, 
and farms more numerous than connected farms. Farms tended to be located nearer 
to urban areas, and connected farms nearer to transportation routes. These 
observations speak to the importance of towns and transport in the lives of farmers 
and connected farmers. Nearby urban markets played a key role in the lives of 
farmers, while connected farmers were more reliant upon more distant markets and 
resources.  
Productive sites exhibited their own unique settlement patterns. 
Metallurgical sites, although confined to areas with metal ores, were arranged along 
the Via Cassia with a view to transporting their goods elsewhere. Agricultural sites, 
too, were situated with a view to transportation of surplus for sale, but made sure to 
be located on soils that were appropriate for cultivation. Ceramic sites were located 
on a variety of soils, perhaps in order to extract clay from nearby quarries and they 
do not appear to have had close spatial relationships with agricultural sites, 
indicating that produce from most of the survey area was likely taken from farms in 
bags or barrels (Marlière 2002; Tchernia 1986: 285–292; De Sena 2005: 6; Panella 
and Tchernia 2002: 176). Textile production shows no clear signs of having been 
organized for surplus or sale, being regularly distributed over sites of all sizes and 
types.   
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Survey results are not only indicative of ancient settlement patterns, but may 
also be used to develop hypotheses about different aspects of ancient life and 
economy. Changes in population, levels of market interaction and extent of 
settlement nucleation can be assessed from the data provided by surveys. This 
chapter focuses on the social and economic conclusions that can be drawn from 
comparative survey data. It determines the types of conclusions that may be 
reached regarding population through the use of comparative archaeological survey 
data. A discussion of debates regarding population and the visibility of tenancy and 
slavery is followed by the observations of this study. As a complement to the study 
of production in previous chapters, this chapter assesses patterns of rural 
consumption by examining the distribution of marble and three types of ceramics. 
In doing so, this study identifies distinct trade patterns for peninsular and imported 
goods and locates areas that were relatively isolated from the main central Italian 
trade corridors. 
Demography 
The culture-historical contention that pots equal people, i.e., that presence 
and stylistic character of ceramics were indicative of the people that created them, 
has been disproved frequently in the past several decades (Gjerstad 1926; Leriou 
2007: 22; Voskos and Knapp 2008: 661). In archaeological survey, however, the 
pots-equal-people argument, i.e., that the presence of pottery sherds on the ground 
is indicative of past human activity, remains valid, although with a caveat: “It is 
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apparent that ceramics and other small finds resultant from the kinds of field 
surveys conducted prior to the 1980s offer little by way of contextual data other 
than the implication of some activity at a particular location at any given time” 
(Brown 2008: 174). Brown’s observation highlights the problems involved in 
deriving different types of social information from archaeological survey data. Even 
when contextual data is available, ceramic assemblages indicate only that past 
human activity occurred in the area. Oftentimes researchers are able to glean little 
information about the function or chronology of a site or structure from ceramic 
assemblages (Alcock 1993). Even if functions can be assessed, estimates of 
population or social statuses from the sizes and compositions of sherd scatters are 
both difficult and bound to be riddled with errors. Hin (2013: 301) has recently 
drawn attention to the problem of assumptions about visibility, site recovery rates, 
and site size in formulating population estimates for Roman Italy. She contends that 
“alterations in these ultimately arbitrary starting assumptions have a considerable 
impact on results” (Hin 2013: 301–302).  Other problems with determining 
population from survey results are that survey data ignore diachronic fluctuations 
in habitation, seasonal occupation, or the possibility of changes in living 
arrangements over time. Thus, the specificity of demographic conclusions drawn 
from survey data is suspect, but well-considered hypotheses about the social 
makeup of the countryside may still be put forth. 
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Despite the difficulties involved in asking demographic questions of survey 
data, issues such as population, tenancy, and slavery are all central to the discussion 
of Roman economic organization. Surprisingly, it is rare for these topics to be 
approached from an economic standpoint, much less from the same economic 
standpoint(s). Population studies tend to focus on censuses, food consumption, and 
land carrying capacity, while tenancy studies discuss social changes brought about 
by the rise of the large, powerful estates, and slavery studies emphasize the material 
culture of slavery and the extent to which an estate might have been staffed by 
slaves (Scheidel 2004, 2005; Foxhall 1990; Witcher 2006a, 2006b; Rathbone 1981; 
Thompson 2003). Analysis of the results from multiple archaeological surveys 
provides an opportunity to examine each of these aspects of the Roman social 
landscape diachronically and from the same vantage point(s). 
Population 
A great deal of debate has centered on the population of Italy during the 
Roman Republican and Imperial periods. Two camps dominate the field: the low 
counters and the high counters. Both counts are based on census data for Italy, and 
so the population estimates pertain only to Italy. Two censuses are relied upon most 
– the Republican census of 70–69 BC and the Augustan census of 28 BC. While the 
first census counted only citizens, the Augustan census is thought to have included 
people other than citizens (Morley 1996: 47). Thus, the meaning of “citizen” in 
census records is the biggest point of contention in population debates. The low 
count includes women and children in the Augustan count of citizens and 
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presupposes no population growth between 70 BC and 28 BC (Launaro 2011). 
Proponents of this count are Scheidel (2004; 5.2 million), Beloch (1886; 5.5 million), 
Hopkins (1978; 6 million), and Brunt (1971; 7 million). The high count excludes 
women and children from the ranks of citizens and assumes a great amount of 
population growth between 70 BC and 28 BC (Launaro 2011). Lo Cascio (1994a; 
13.8 million) and Frank (1924; 14 million) consider this estimate to be more 
accurate. Both counts identify the slave population as at least one million (Lo Cascio 
1994a, 1994b, 1999; Frank 1924). Morley (2001: 61) sees the two different counts 
as “a choice between two different narratives of Italy’s development, since the only 
way of deciding between the two interpretations of the Augustan census data is to 
evaluate their demographic and economic plausibility and their compatibility with 
other evidence for this period.” 
Hin (2007, 2013) recently proposed a middle count that includes widows 
and orphans, who were under their own command (sui iuris), as opposed to that of a 
pater familias, as citizens. Hin (2007: 33) is hesitant to settle on one number and 
writes that “a range of potential combinations may lead to one of several possible 
lower or higher ‘middle counts’.” Nevertheless, she feels that the number of citizens 
in Roman Italy was likely to have been nearer the low count than the high count. 
To the oversimplification of complex arguments on population size 
presented here must be added the archaeological evidence, the utility of which has 
been questioned. Launaro (2011) points out that there has been little, if any, 
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integration of archaeological data into the high count-low count population debate. 
Attempts to integrate archaeology into the population debate are, as we shall see, 
often met with criticisms of methodological shortcomings and interpretive 
limitations (Hin 2013; Sbonias 1999; Cambi 1999; Millett 1991; Launaro 2012).  
Plans of excavated structures have been used to reconstruct the population 
of particular sites during different phases of occupation. Villa 31 at Boscotrecase, for 
example, with its nine possible slave rooms and five possible bedrooms in the 
residential portion of the house, could provide some indication of the number of 
people who lived at the residence on a regular basis (Rossiter 1978). Estimates 
gleaned from these structures could also allow for extrapolation of population 
figures to other sites or areas. Such an approach is not without problems, however. 
The presence or absence of second stories, multi-person room occupation, and 
varying levels of habitation over time could affect the reliability of population 
estimates. The possibility of ephemeral housing (e.g., wooden sleeping quarters) 
that might not be discernable via excavation would also introduce errors into 
estimates. Finally, extrapolating population from one site to another, or generalizing 
population based on site size, would more than likely lead to faulty results. Since 
most excavated rural sites are large sites that belonged to wealthy owners, 
determining population size for the average small or medium site would be 
challenging. The task would be further complicated by the nature of those sites; 
frequently they consist of few rooms and the purpose of those rooms is not always 
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clear (Rossiter 1978; Perkins and Attolini 1992; Motta 2000). In many cases the few 
rooms served multiple purposes. Rarely are figures from individual excavated sites 
extended to suggest population estimates for unexcavated sites. 
Attempting to work backwards from demographic theory to a realistic 
scenario, de Ligt (2012: 247–8) proposed that if the high count were correct, one 
would expect to see archaeological evidence of rapid expansion in the second and 
first centuries BC, followed by 130 years of demographic stagnation. If the low count 
were correct, however, there would be relative stability in farm numbers across the 
peninsula during the late Republican period, as well as an increase in the number of 
“villa” sites (de Ligt 2012: 248). According to the low count, the Imperial period 
would then see an increase in site numbers. De Ligt stressed that different areas 
behaved differently during the late Republican and Imperial periods. His 
observation highlights the importance of examining survey data from across the 
peninsula in unison, rather than attempting to draw conclusions about the whole of 
Italy from a small, intensely surveyed area. Central Tyrrhenian Italy, which appears 
by all accounts to have had a higher settlement density than most other regions in 
Roman Italy, cannot be expected to be representative of the rest of the peninsula. 
Thus, it is dangerous to assume that when Central Tyrrhenian Italy experienced 
density increases, Italy as a whole saw net increases in settlement density. 
Incomplete knowledge of survey patterns across the entire peninsula inhibits 
verification of de Ligt’s high count / low count litmus test. 
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Examination of survey data through the lens of census interpretation is less 
complicated than attempting to reconstruct population numbers from surface 
scatters. This approach is problematic due to numerous methodological, post-
depositional, and interpretive issues (de Ligt 2012: 249ff.; Hin 2013: 298ff). Scatter 
size is only a proxy for site size and, as such, is not able to provide an accurate 
picture of the actual size of the subsurface site that it represents (Alcock 1993: 59). 
If sites are grouped as “small”, “medium”, and “large”, the landscape is 
oversimplified and there is little room for variation in family size and number of 
servants (de Ligt 2012: 251). Furthermore, the broad strokes approach of survey is 
not always suited to distinguish diachronic changes in scatter size at the same site. 
Thus, the population estimate for a site that experienced a series of expansions and 
contractions would likely reflect its population during the period of its greatest 
extent rather than presenting diachronically distinct population figures. Small sites 
are thought to be underrepresented in the surface record because of a lack of 
durable building materials and a general paucity of material culture (Hin 2013: 
300). In many instances small sites are not manifested in the surface archaeological 
record at all, while in other instances surface scatters are interpreted to represent 
small sites, when in fact they may represent processes such as manuring (Ghisleni et 
al. 2011: 98). Surveyors tend to identify domestic units by the presence of building 
materials, such as stones, roof tiles, or bricks, thereby ignoring, however 
unintentionally, the poorest sector of the population that lived in wattle and daub or 
mudbrick homes. Attempts have been made to incorporate such structures in site 
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typologies, specifically by the teams that have contributed to the Carta Archeologica 
della Provincia di Siena. These surveys classified earthen or perishable houses as 
being evidenced by rectangular scatters of small size, with poor domestic ceramics, 
and, in some cases, roof tiles and daub (Valenti 1995: 29; Campana 2001: 70). Going 
one step further than simply including impermanent structures in their typologies, 
the Roman Peasant Project, which focused on the study of small sites, performed 
magnetometry on those sites that they planned to excavate in order to establish the 
relationship between surface scatter and subsurface remains (Ghisleni et al. 2011: 
98). In this way they could verify whether or not they were not misidentifying small 
surface scatters. 
Scatter makeup provides limited information about site function and even 
less about site layout (Ghisleni et al. 2011). Unlike at excavated sites, there can be no 
estimation of population based on the number of presumed bedrooms or the 
capacity of the servants’ quarters. Unoccupied sites (e.g., outbuildings or peri-urban 
commuter farms) or seasonally occupied sites, which in surface scatter would 
resemble sites occupied year-round, would present a false picture of higher rural 
occupation than was perhaps the case.  
Site recovery rates vary from area to area depending upon topography and 
post-depositional factors. The presumed percentage of sites found in one region can 
vary significantly from that in another region (Witcher 2011: 70). As a result, 
population estimates have to be adjusted by area and cannot be applied generally 
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across the Mediterranean. Some scholars have implemented adjustments to data to 
account for variable recovery rates in the hopes of presenting a more realistic 
picture of the ancient landscape (Terrenato and Ammerman 1996; Witcher 2011). 
The legitimacy of these adjusted figures is impossible to verify and they could be 
altered to produce results that might seem realistic to us, but do not reflect an 
ancient reality. 
Attempts to draw population numbers from comparative survey data is more 
dangerous than simply using the data from individual surveys. Ignoring for a 
moment that the manner in which site size is measured varies from survey to 
survey, we must remember that only one survey of the nineteen included here 
provided size data for all of its sites. Population estimates could vary wildly 
depending upon how sites of unknown size are accounted for. If we examine the 
data from this study for the Late Republic and arbitrarily assign 5–7 people to small 
sites, 10–14 people to small–medium sites, 15–21 people to medium sites, 20–28 
people to medium–large sites, and 25–35 people to large sites, we are left with a 
population of 9,280 to 12,992 at sites with known sizes. If we factor in sites of 
unknown size, population numbers could nearly double under certain interpretive 
circumstances (Table 36). For the purposes of this exercise I have not subtracted 
tombs, cisterns, and outbuildings, all of which would have had no (live, human) 
inhabitants, from the calculations. This is meant simply to show that the 
incompleteness of our data cripples any population estimates that we attempt. 
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Although the differences – merely tens of thousands – do not seem significant 
here, it is worth noting that the land covered by these surveys is only a small portion 
of the entire peninsula, and these numbers do not include urban areas. Thus, if we 
were to extrapolate these numbers beyond this region, we would be left with 
population numbers that differed by the hundreds of thousands, or even millions. 
Witcher, an advocate for the cautious application of survey data to questions 
of rural population density, recently attempted to assess the implications of 
considering survey data and census-based population estimates together (2011; 
2008: 277). He determined that the low count would indicate very high site 
recovery rates and a high degree of market involvement and increased standard of 
living, as per Hitchner (2005) and Jongman (2007). The high count, however, 
suggests low site recovery rates (around 10%) and would be incongruous with the 
vision of economic growth presented by Hitchner (2005) and Jongman (2007). Low 
site recovery would imply either low rural market engagement and a lack of 
agricultural surplus or surplus production and severe exploitation of the 
countryside by urban areas (Witcher 2011: 51–52). Witcher’s logic is a refreshing 
synthesis of survey data, economic theory, and the population debate, and it calls 
attention to differing assumptions about site recovery rates in Greece and Italy. 
Price (2011: 31), whose main focus is Greek survey data and populations, argues 
that “…we can make population estimates on the basis of settlement sizes, but that 
we should lower rather than raise estimates of population densities.” His confidence 
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is at least partially related to the presumed near-total recovery rate of sites in 
Greece. Surveyors in Italy are significantly less optimistic about recovery rates and 
are, as a result, less willing to attempt population reconstructions. 
While it may be challenging to assess potential population for the sites 
contained within one specific survey area, the availability of data from multiple 
surveys allows for assessment of the changing densities of habitation across the 
peninsula and, as we saw in Witcher’s (2011) assessment, a narrowing down of the 
list of possible population sizes. Examination of changes in density and the amount 
of ecological or social pressure that those density changes incurred may, in fact, be a 
more informative approach to studying Italy’s population than hitting upon a 
particular number in an effort to confirm or deny the high or low count population 
estimates. 
Rome and Etruria, for instance, experienced settlement changes during the 
Late Republic and Early Empire that varied depending upon location. Witcher 
(2006a) examined survey data from multiple sources to establish patterns of 
increase or decrease and discovered that inland areas experienced an apparent 
decrease in settlement, while the coast and Roman suburbium generally saw an 
increase in the number of settlements. Witcher proposed increased nucleation as 
one of the explanations for inland settlement decreases. As will be discussed below, 
the apparent changes in population may be more indicative of changing trade 
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patterns and limited access to goods than to decreases in rural population or 
movements toward nucleation. 
The present study shows results similar to those obtained by Witcher’s 
study, except that it extends the temporal boundaries into the Late Empire. 
Unsurprisingly, settlement density decreased in all parts of the study area beginning 
in the Middle Empire. The northern portion of the settlement area saw an especially 
dramatic decrease in settlement density, while the area around Rome was 
minimally affected by site density changes. This may be evidence for significant 
impoverishment of the northern portion of the study area, depopulation, or 
movement of population elsewhere. The so-called crisis of the third century AD was 
a time in which invasions ravaged the countryside, disease is thought to have been 
rampant (e.g., malaria and plague), and frequent leadership changes led to 
governmental and economic instability. These are possible causes of the decrease in 
site numbers in the north. Excavation would be required in order to determine if so 
many sites were abandoned or if they just reached such a low level of habitation 
that they are no longer visible in the archaeological record.  
Tenancy 
Integral to the production of agricultural surplus in Roman Italy were 
tenants, who were permitted to inhabit and cultivate land in exchange for payment 
in cash or kind. Leases in Italy were typically short-term (approximately 5 years), 
and, during the early Imperial period, rent was paid most commonly either in cash 
or by sharecropping (Alcock 1993: 109). Tenants occupied various social and 
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financial positions and entered into tenancy for different reasons. They could be 
“the completely dispossessed, small farmers seeking additional income or additional 
types of land to farm, [or] wealthy men adding to their existent holdings” (Alcock 
1993: 108). Tenancy arrangements may also have involved “debt bondsmen, slaves, 
‘serfs’, wage laborers, and even ‘independent’ peasants” (Foxhall 1990: 97). Tenants 
of smaller means likely lived in nucleated settlements, while those who were 
wealthy could afford to maintain seasonal or permanent residences in the 
countryside (Alcock 1993: 109; Foxhall 1990: 108; Garnsey 1979: 6, 9, 16–17). 
Leasing arrangements would have been mutually beneficial to both tenants 
and lessors. Kehoe (1994), as part of his thesis that land constituted a secure source 
of income, cites land letting as a greater guarantee of security than working the land 
oneself. Landlords would benefit from decreased management responsibility, 
physical or political support from tenants, and possibly from loans of labor from 
tenants (Kehoe 1994; Foxhall 1990). Lessees, in turn, were in a more secure 
position than small-scale independent proprietors (Foxhall 1990). Through their 
associations with presumably wealthy and well-connected landowners, tenants 
would benefit from access to resources (water, markets, information, etc.), access to 
equipment, animals, and/or manpower, and reduction of risks as manifested in rent 
remittance during years of bad harvest (Foxhall 1990). An important aspect of 
tenancy emphasized by Foxhall (1990) and Kehoe (1994), but ignored in earlier 
scholarship focusing on more tangible or countable aspects of tenancy such as 
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contracts, legal issues, and productivity, is the social dependency involved in any 
sort of landlord-tenant contract (de Neeve 1984). The horizontal and social 
obligations and linkages involved in tenancy created security (Alcock 1993: 113). 
The Late Imperial shift to large-scale tenancy may have been an effort to create 
social security in an otherwise unstable time. Increased nucleation and tenancy in 
the countryside points to stronger landlord-tenant relationships than existed when 
landlords lived in nearby towns rather than near their fields and farms. 
De Ligt (2012: 156) argued for a significant amount of tenancy during the 
second century BC, when rural populations were low due to imperial expansion that 
required men who might otherwise be farming to serve in the military. The low 
rural population and the high percentage of proletarians, he suggested, would have 
put tenants in a good position to bargain for lower rent. His argument runs counter 
to that of Rosenstein (2004: 181–2), who envisioned a distinct dearth of tenancy 
during the second century BC.  
Systems of labor or land tenure, however, are difficult to identify 
archaeologically (Alcock 1993: 55). Scholars have recently begun to explore how we 
identify tenant farms versus freeholdings. If it was the case that a landowner was 
required to provide the instrumenta infixa for his tenant(s), then one might expect to 
find a sturdy residence equipped with adequate processing equipment (Buck 1983). 
Such is the case at Methana, where some farms have been found at which the quality 
of the immovable goods is incongruent with the quality of the movable goods. “That 
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these sites might be tenant-run farms is suggested by (1) the remote locations and 
(2) the fact that although the masonry and the capital equipment are of excellent 
quality, the pottery is poor” (Foxhall 1990: 109). Foxhall’s conclusion is attractive, 
but not the only possible explanation for the material culture of such sites. 
Substantial one-time investment in a mill, for instance, could have been coupled 
with minimal or irregular market interaction and limited expenditure on daily use 
items, which would be likely given the “remote locations” of the sites.  
Survey cannot provide the same level of detail as excavation, inhibiting its 
value in identifying tenancy. Eighteen of the agriculturally productive sites included 
in the present study were identified as farms (16) or possible farms (2). This means 
that they exhibited no noteworthy evidence of wealth or connectedness to markets. 
Ceramic evidence at such sites was primarily coarse ware, although some sites had 
fancier wares: black gloss (5), thin-walled (2), terra sigillata (7), African Red Slip 
(2), and Eastern Sigillata (1). Each of these 18 sites had a mill and one had a press as 
well. Four sites had identifiable cisterns and all but three presented evidence of 
bricks or tiles. Superficially these sites fit Foxhall’s model of sites with high-
investment capital equipment coupled with “poor” ceramics, if poor is taken to 
mean generally coarse and not imported. It is virtually impossible, however, to 
prove that the inhabitants of such agriculturally productive farms were not 
freeholders.  
200 
  
In the northern portion of the study area, where metallurgical activity was 
concentrated, changing settlement patterns may speak to changes in land-tenure 
systems. Metal extraction has typically been understood to be under Roman 
government control. The most frequently cited examples of this control are assorted 
mines in southern Spain and the Dolaucothi mine in Wales (Greene 1990: 145–149). 
While metal extraction was regulated, government officials did not always directly 
supervise it and, in many instances, the process of mining was likely left to tenants. 
Unfortunately, most publications dealing with Roman mining focus on monumental 
mining installations in the provinces rather than metallurgical installations in Italy. 
The shocking decrease in the number of metal-producing farms during the Middle 
Empire could signal a change in the manner that mines were run (e.g., transfer from 
private landlords to imperial landlord, or vice versa), a shortage of workers – 
qualified or not – brought on by rural depopulation, or it may simply have been the 
effect of an administrative system in chaos being unable to effectively oversee and 
extract resources and labor from an area that was outside Rome’s immediate reach. 
It is notable that the few metallurgical sites in the southern portion of the study 
area, i.e., those sites within a day’s travel from Rome, remained active through the 
Middle Empire and only declined in the Late Empire. The ready availability of a large 
market and the propinquity of governmental overseers could have worked in 
tandem to guarantee these sites’ longevity and continuous productivity. It would be 
beneficial to sample, via excavation, one or more metallurgical sites from each area 
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in order to identify the manner in which they were operated and what differences, 
other than location, could have resulted in their distinct use cycles. 
Slavery 
In addition to those who owned or rented land, there was a vast number of 
slaves or laborers who were involved in the transport and packaging of agricultural 
goods and the extraction of non-agricultural resources from properties. Slavery as a 
Roman institution dates back to at least 450 BC, at which time it featured in the 
Twelve Tables. It is unknown how common slavery was during the first half of the 
Republic, but it is generally assumed that slavery increased as the Roman conquest 
of provinces subjugated more people (Joshel 2010). It was not until the late first 
through third centuries AD that rural slavery is thought by modern scholars to have 
begun to diminish (Lewis and Reinhold 1990: 85).  The evidence for declining slave 
populations is tenuous at best, relying primarily on the epigraphic record, which is 
slight beginning in the second century AD (MacMullen 1987: 377; Garnsey 1980; 
Yeo 1951/2; Lewis and Reinhold 1990: 85).  
Further proof of the lack of evidence on declining late Roman slave 
populations is the dearth of demographic literature that posits population numbers 
for slaves beyond the limits of the early Imperial period (Scheidel 2005). In many 
instances, however, there is also comparatively little scholarship focused on the free 
population during the Middle and Late Empire.11 The slave population has often 
                                                        
11 Notable exceptions are Ernst Mayer’s (2012) work on the Roman middle class, 
and Cam Grey’s (2011) study of late Roman rural communities. 
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been dealt with in detail separately from that of free Italy because slaves were never 
included in census figures and our best information from ancient authors is that 
concerning the number of slaves that one should have on farms of certain sizes. 
Scheidel (2005) devoted the second article of a two part series on the demography 
of Italy to the slave population. Rather than attempting to compare slave to free 
population estimates, he approached the issue by looking at “levels of production 
and demand” (Scheidel 2005: 67) and rightly criticized previous estimates 
comparing the slave population of Italy to that of the antebellum South in the United 
States.12 Since levels of production and demand are themselves not well understood, 
however, it is unclear how he expected them to provide secure estimates of slave 
counts. The number that Scheidel settled on for the rural slave population was 
500,000 to 700,000 during the Late Republic and Early Empire. His examination of 
sex ratios, mortality rates, and family structure led him to conclude that the slave 
population diminished in the Early to Middle Empire as a result of decreased 
demand rather than decreased supply (Scheidel 2005: 79). Launaro (2011: 30) 
raised doubts about such estimations of slave populations since they are “almost a 
complete guess and may be raised/lowered accordingly.” 
                                                        
12 Slaves constituted roughly 33% of the population in the American South, and 
Brunt (1971) and Finley (1998) both pointed to slavery statistics from the last 
couple of centuries to justify placing Italy’s slave population at one-third of the 
whole population (Scheidel 2005: 65). 
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The degree to which slaves were a part of the agricultural landscape has been 
a topic of debate for some time. Carandini (1985) saw slaves as the motors behind 
the success of the Catonian-style villa and identified a first century AD crisis that 
saw the rise of the tenant farmer and the decline of the slave mode of production. 
MacMullen (1987: 378) focused instead on the late Roman decline in slave 
populations as tied to the increasingly servile role of tenant farmers, and the 
replacement of the former with the latter. Mobility of free peasants is thought to 
have declined significantly in the third and fourth centuries, with tenancy 
agreements tying them to the land and particular landowners more than in the past 
(Grey 2011: 150ff.). Textual sources indicate that landowners came to have power 
over their tenants that was similar to power typically exercised over slaves 
(MacMullen 1987: 378).  
Some scholars have attempted to identify slave presence and/or population 
in the countryside through the recognition of specific slave quarters in excavated 
farm or villa sites (Thompson 2003). Those identifications have in turn been 
criticized because, depending on the researcher, one person’s slave quarter is 
another’s guest quarter (Marzano 2007). And, as was demonstrated in the preceding 
section, numerous demographic studies have argued differing numbers of slaves in 
Roman Italy (Launaro 2011; Scheidel 2005). Rathbone (1981) argued against 
Carandini’s concept of the slave-staffed villa, stating that a large staff of slaves would 
be impractical to support year-round. Feeding, clothing, and housing slaves would 
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deplete whatever small profit a farm might earn. Instead, Rathbone suggested that 
villas had bare-bones slave staffs that were supplemented during harvest times by 
paid laborers. Others have proposed that slaves had a range of tasks that they could 
undertake when not busy with farming or maintaining the household. Those farms 
or villas that were situated near clay beds or rock quarries might supplement their 
income by mining and selling resources or their by-products (Erdkamp 1999; Roth 
2004: 104; Poblome et al. 2001: 164–165). Extraction of these resources might 
occur during lulls in agricultural work in order that a property’s slave population 
might be consistently employed (Erdkamp 1999: 570). The archaeological evidence 
that we have available to us is inconclusive about either the number of slaves at a 
farm at any given time or the tasks that they were obliged to perform. Furthermore, 
exceedingly little attention has been paid to the role of slaves in small households or 
on small farms. Since the majority of sites in central Italy at any given time belonged 
to people of modest means, it is problematic to draw sweeping conclusions about 
the role of slaves at agricultural sites.  
Roman literary accounts have been used to attempt to reconstruct the typical 
villa staff and their duties. Cato (de Agri Cultura 142–143) went into great detail, 
enumerating the number of workers (presumably slaves) that villas of particular 
sizes ought to have had and the tasks of which the head slave, or vilicus, should have 
been in charge. Columella (1.8.2), too, was very particular about who should be 
chosen as a vilicus; one of his prerequisites was that it should be a man “hardened 
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by farm work from his infancy.” Both ancient and modern writers have paid much 
attention to the role of the vilicus, where the vilicus lived, whether he was free or 
slave, and so on (Aubert 1994; Carlsen 1995). Roth (2004) examined the role of the 
vilica, the female counterpart to the vilicus, who would have been in charge of many 
of the domestic activities of an estate. Cato (de Agri Cultura 143) laid out a series of 
guidelines for the vilicus to hand down to the vilica, who may or may not have been 
his wife: she must not be extravagant, she must keep things neat and tidy, she must 
ensure that there is a sufficient supply of eggs, figs, pears, and other items, and she 
must pray to the household gods when possible. Importantly, Roth argues that she 
earned her position, rather than being granted it by virtue of having been married to 
the vilicus. Further, he places her in charge of at least the estate’s textile industry, 
but notes that she could have supervised other aspects of industrial production on 
an estate, such as tile or pottery manufacture (Helen 1975; Setälä 2002). The decline 
in the number of ceramic-producing sites could be correlated to the apparent 
decline in the slave population during the Empire. It seems unlikely, however, given 
that any competent worker or member of a household could oversee or manage a 
productive installation. It would be unusual if potteries declined solely because the 
slave population declined and was no longer able to staff or oversee ceramic 
production. 
Columella (1.7.6) made a note of warning landowners against allowing slaves 
to cultivate grains. Those, he said, were better left to tenant farmers. Scheidel 
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(1994) addressed Columella’s warning and concluded that not only was slave labor 
economically rational for grain cultivation, but that it was also probably widely 
practiced in peninsular Italy. Of course, it is nearly impossible to know for certain 
which jobs slaves were doing as opposed to freedmen or free peasants. It is possible 
that Cato’s and Columella’s works reflect actual practice on estates with large slave 
populations, but recent scholarship suggests otherwise. These authors had 
ideological reasons for addressing agricultural topics as they did, and their 
ideological agenda limit the factuality of these documents (Reay 2005, 2012; Bodel 
2012). It is more likely that the work of slaves would have been governed above all 
by the types of activities undertaken at a farm or villa and the hiring practices of the 
landowner. 
Archaeologically slaves are somewhat elusive. Perhaps one of the easiest 
ways to identify the presence of slaves at a Roman farm is the presence of shackles. 
Columella (1.6.3) described the ergastulum, or punishment chamber for slaves, as an 
underground, dungeon-like space where naughty or criminal slaves could be 
chained overnight. Rossiter (1978) found Columella’s ergastulum to be impractical 
and expensive for the occasional shackling. If a cryptoporticus already existed, 
however, there would be no added expense in equipping one of its rooms with 
shackles. There is still debate over how frequently and for how long slaves were 
typically shackled. Rossiter was of the opinion that shackling of slaves does not 
seem to have been permanent, but could have been. Marzano (2007: 149) has 
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shown that there were several ancient understandings of ergastulum; either 
Columella’s definition, a room where workers were chained and sentenced to a 
particular job, or a group of people sentenced to hard labor. Thompson (2003) has 
attempted to identify particular rooms in villas as either ergastula or slave 
bedrooms. At Villa 31 at Boscotrecase in a room near the entrance of the building, 
iron stocks were found with 10 apertures in them. The excavator Della Corte 
identified the room as a cella ostiaria (gatekeeper’s room) and ergastulum 
(Thompson 2003). The room’s aboveground nature runs counter to Columella’s 
prescription, but the finds do indicate that people were likely bound in the room. 
The southwest courtyard of Villa 34 at Gragnano produced a set of iron stocks with 
14 openings, suggesting that chained slaves were either kept in the courtyard or 
nearby (Rossiter 1978). 
Slave lodgings are less certainly identified. Typically, when a series of rooms 
that are similarly shaped, sized, and outfitted are found in an unembellished part of 
a “villa”, the presumption is that they were slave rooms. The best example of this is 
Villa 31 at Boscotrecase, which has nine such rooms located off of a courtyard that is 
separated from the main house by a party wall. Each of the rooms had earthen 
floors, monochrome plaster walls, one window, a lamp niche, and a hearth near the 
door (Rossiter 1978; Thompson 2003). At smaller agricultural establishments the 
contrast between areas of the house is less distinct, and as a result the identification 
of areas specifically meant for slaves becomes more difficult. Marzano (2007) 
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criticized what she sees as the overly enthusiastic identification of slave quarters. 
Areas similar to the slave quarters identified at Settefinestre, for example, were 
elsewhere interpreted to be guestrooms. She called for a reappraisal of the rooms, 
which might have been animal stalls, storerooms, or worker and/or slave housing, 
and proposed that slave housing may have been constructed of wood. Although 
cross-cultural comparison is dangerous territory when done without regard for the 
prevailing social, political, and economic factors at play, an example from North 
American slavery archaeology serves to illustrate this point. “Although slave 
housing made of wattle-and-daub…was fairly common on many islands in the 
Caribbean… no one had expected to find this type of structure on North American 
plantations” (Singleton 1995: 123–124). Whatever the motives behind North 
American archaeologists thinking that Southern slaves would have different 
accommodations than Caribbean slaves did, Mediterranean archaeologists are 
similar in that they want slaves to have had a relatively civilized and appreciated 
existence, whether that was the case or not. Webster (2008: 122) rightly points out 
that “cross-cultural comparison can only undermine that illusion – and for that 
reason, we knowingly avoid it.” 
The survey data that has been examined in this study provides little insight 
into the changing population figures of Roman slaves, but may be interpreted using 
our current understanding of the history of slavery in peninsular Italy. If the third 
century AD decline in site numbers occurred, at least partially, as a result of the 
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possible declining numbers of slaves, then it would be plausible to propose that 
productive facilities decreased in number for the same reason. If slaves were scarce, 
landlords could hire paid laborers to take over whatever enterprises the slaves had 
formerly engaged in. If there were a dearth of labor in the countryside, the 
household could either assume control of production or abandon whatever 
productive venture they were engaged in. If profits were not substantial enough to 
warrant an extensive search for labor, productive facilities might be abandoned or 
their movable equipment sold. If, however, production of a particular good were 
required in order to fulfill the terms of a lease, the labor search might widen or the 
tenant would break the lease. These scenarios are very sterile and fail to account for 
myriad other possibilities, but they put forth possible, although unverifiable, 
explanations for population-based changes in settlement pattern.   
The present study underlines the dearth of tangible information that we have 
on this large sector of the ancient rural population. It is almost certain that we can 
see the slaves archaeologically, but we cannot distinguish them from anyone else. 
The super-elite are currently the only social class that we have successfully been 
able to identify archaeologically. Where Foxhall (1990) has made progress in 
advancing theories about how we can recognize tenancy in the archaeological 
record, perhaps it may soon be possible to begin to identify slavery as well. Progress 
on the issue is by no means impossible. If there were a separation between slave 
and non-slave household areas, detailed finds studies of those areas in rural homes 
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identified as slave quarters could demonstrate the ways in which slaves’ material 
culture varied from the material culture in the main domestic portion of the house. 
Analyses of ceramic types, forms, or quantities could then be used to attempt to 
identify spatially discrete slave areas amongst other surface scatters. We have spent 
too much effort searching for the most obvious or most attested architecture or 
finds that would indicate slavery (i.e., small rooms and shackles) and not enough 
examining intrasite finds assemblages and archaeobotanical remains that could give 
some clue to varied standards of living. 
Demography Conclusions 
The results of the current study are unable to shed much light on the 
demographic or labor situations during the Late Republic and Empire. Fluctuations 
in settlement density would indicate a significant population decrease in the 
northern portion of the study area during the Middle and Late Empire. The 
populations of areas nearer to Rome were less variable during this time period, 
perhaps because a high population in Rome continued to spill out into its 
surrounding area and extract resources from it. Explanations for the comparatively 
lower settlement density and population in the north are speculative at best, but 
could be related to the area’s distance from both arterial roads and the economic 
and administrative capital of the peninsula, Rome. Degree of Romanization could 
serve as explanation as well, but the concept’s complex social, religious, and political 
aspects are beyond the scope of this study (Stek 2013; Terrenato 1998; Millett 
1990). As we shall see in the next section, the relative absence of imported fine 
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wares in the northern portion of the study area may point to a certain economic 
disconnectedness from Rome. 
Tenancy and slavery are extremely difficult to identify in the archaeological 
record, even via excavation, and no conclusive survey evidence leads us to conclude 
that one area had more slaves or tenants than another, or that slavery or tenancy 
functioned in specific ways in specific areas. The decline in the slave population 
during the Middle Empire could be used as a possible explanation for the decline in 
the number of particular, specifically ceramic, production sites. Metal production, 
which saw a huge dip during the Middle Empire and a rise during the Late Empire, 
clearly experienced a crisis of organization that may have been related to the 
availability of slaves, changes in tenancy, and/or the disorganization of the central 
government. Excavation of such sites would be beneficial because changes in 
production organization might be established, chronological details refined, and the 
issue of activity reduction vs. abandonment clarified.  
Economy 
Questions of economy and survey archaeology can be viewed two ways: first, 
from a methodological perspective, i.e., to what extent did the variability of 
commerce and economic activity affect both site visibility and site interpretation; 
and second, from an interpretive perspective, i.e., what can we learn of the manner 
in which the Roman economy functioned from archaeological survey evidence. 
These questions are problematic because we have incomplete knowledge about 
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both the scale and connectedness of the Roman economy, and the extent to which it 
manifests itself in the surface archaeological record.  
Roman Economic Organization: Macroeconomy 
Ostensibly, the theoretical model best suited to a study of this nature is the 
formalist approach identified by Earle (1982): “formalists seek to investigate the 
outcome of rational decision making with regard to the choices available to a 
population” (Earle 1982: 2). Because the assumption of this study is that sites were 
situated in particular locations for the purposes of efficient and profitable trade and 
communication, it is logical to attempt to understand and interpret the available 
survey as such. Feinman and Garraty (2010: 181) recognized the complexity of 
trade when they concluded that it involved a combination of practical and social, not 
simply monetary, considerations. 
Substantivists, conversely, focus on the social and political contexts of trade 
(Earle 1982: 2): “exchange, in the substantivist view, is controlled by moral and 
social obligations” (Dillian and White 2010: 6). The nature of exchange data 
discovered by archaeological survey – broad and relatively undifferentiated – 
proves challenging to interpret morally and socially. We can hypothesize about the 
arrangement of sites as integral to social exchange, communication, and dependency 
relationships, but this approach is considered here to be less effective when 
attempting to understand the practical spatial considerations involved in site 
placement.  
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Studies of the manner in which the imperial economy functioned have 
focused on two types of interpretations: the modernist and the primitivist. I explain 
them briefly here in order to provide the background for a discussion of the 
microeconomics of the present survey area. 
Modernism 
The modernist understanding of the Roman economy was introduced by 
Frank (1927) and brought to prominence by Rostovtzeff (1957). They saw literary 
accounts of widespread use of slaves and the archaeological ubiquity of items such 
as coins and terra sigillata as evidence that the ancient economy was a capitalistic, 
consumerist enterprise. Factories and mass production were thought by these 
scholars to have been common, highly organized, and fueled by competition. The 
ancient economy, they contended, was also highly integrated.13 
More recent modernists include Carandini (1985), Geraghty (2007), and 
Temin (2013). Carandini, who excavated at the villa of Settefinestre, maintained that 
the Empire was well-integrated and agricultural products were traded across long 
distances. His interpretation was based largely on his Marxist-influenced 
understanding of a countryside fueled by the labor of slaves, who worked on 
                                                        
13 Integration is variable in definition. Scheidel and von Reden (2002: 156) note that 
an integrated economy either involves free movement of goods, labor or money and 
the compatibility of different currencies or, synchronized and parallel variation of 
prices, wages and interest rates in different markets across large regions. 
Rostovtzeff’s use of the term was likely based upon the work of Heckscher (1931) 
and Gaedicke and von Eyern (1933). As with many areas of Mediterranean 
archaeology and history, terms are often used without being explicitly explained.  
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massive latifundia-type estates. Geraghty (2007: 1053) brought the modernist 
paradigm into the 21st century by introducing the far-fetched idea of ancient 
globalization and used a general equilibrium model to confirm a high level of 
integration and economic rationality. Nevertheless, the model’s assumption of 
perfect economic rationality and market integration was admittedly “basic and 
oversimplified” (Geraghty 2007: 1047). Its “predictions of magnitude generally 
overshoot the historical reality, thus exposing the flaws in … assumptions of an 
Italian small open economy, perfect markets and economic rationality” (Geraghty 
2007: 1047). Temin, an economist rather than a classicist or historian, argued for 
economic growth, a unified labor market, and interconnected market-based 
economies during the Roman period (2013; 2006; 2004a; 2004b; 2001). However, 
even he recognized the incompleteness of the data upon which his conclusions were 
based and stated that those working to reconstruct the Roman economy are at a 
great disadvantage when it comes to forming evidence-based conclusions. 
Scholars have criticized Rostovtzeff, Frank, Heichelheim, and other 
modernists for using modern socio-economic concepts (e.g., capitalism, bourgeoisie, 
and middle class) indiscriminately in reference to the ancient socio-economic 
environment (Woolf 2000b). Bang (2008: 32) argued that Temin takes an 
oversimplified view of market economies and points out that by his own logic, more 
than half of the Roman economy was composed of peasants whose goal was not 
participation in interdependent markets, but continuance and sustenance of the 
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family unit. While the modernists have at times used archaeological evidence to 
prove their points, they have failed to rely on quantification or distribution patterns 
of particular artifact classes. This oversight has led to untenable conclusions. For 
instance, Rostovtzeff’s theory that production centers moved based on changes in 
management and profitability has been disproven. Instead it appears that as 
consumption centers moved, and with them demand, production centers followed 
suit (Andreau 2002: 41). The great demand for terra sigillata in Gaul, for instance, 
led to the construction of massive production centers at Lezoux, Montans, and La 
Graufesenque (Woolf 1998: 185ff.).  
Primitivism 
The competing economic theory, which was put forth in The Ancient Economy 
(1973) by Moses I. Finley, posited that the ancient economy came nowhere near the 
modern economy in terms of scale, organization, or regulation. Jones (1953; 1964) 
had introduced a similar concept, but it was with Finley that primitivism gained a 
large following and quantitative economic studies began in earnest. In Finley’s 
version of the Roman economy, capitalism was not “achieved,” as though it were a 
step on the evolutionary economic ladder. Instead Finley imagined a primitivist 
economy, which operated primarily on a local scale,14 only engaged in long-distance 
trade of luxuries, and was not highly integrated. Social rules governed growth in 
                                                        
14 “Local” proves to be problematic from a terminological standpoint. Depending 
upon scale, it could refer to, e.g., a town and its hinterland, a region, or even perhaps 
a province. Rarely, if ever, is the term explicated when it is used. 
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land, labor and capital. Finley saw peasants as producing only enough to sustain 
themselves, and connecting with other farmers at nearby markets in order to obtain 
goods that they could not produce themselves (e.g., metal plowshares; Finley 1973: 
107). Self-sufficiency was key and producers had no motivation to increase 
production unless their needs were unmet. Urban centers were parasitic and sapped 
their countrysides of resources. Rome was given as an example of the ultimate 
parasite city (Finley 1973: 130). Ørsted (1985:39), in agreement with Finley’s 
primitivist take on the Roman economy, argued that it was an economy based on the 
family and its “oikos” and the city (cf. Bücher 1893). The public sector, he 
contended, was very limited.  
Duncan-Jones (1982) used quantitative methods to provide proof for the 
primitivist hypothesis. After analysis of primarily documentary sources, he 
concluded that “The Roman economy… remained a primitive system which would 
today qualify for recognition as a ‘developing’ country” (Duncan-Jones 1982: 1–2). 
Specifically, there were few shipping links across the empire, thereby inhibiting 
both the exchange of information and of goods; coin collections across the empire 
were heterogeneous in composition, thereby suggesting local rather than 
interprovincial exchange of currency; fairly extensive provincial taxation in kind 
rather than in cash argues against an integrated economy; and local trading of lamps 
points to primarily local rather than long-distance exchange (Duncan-Jones 1990: 
1). Duncan-Jones’ final observation regarding lamps was based upon Harris’ 1980 
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study of firmalampen, which showed through the use of stamps that there were 
three major lamp producers whose products were distributed in relatively 
circumscribed areas. “Long-distance trade in terracotta lamps is unlikely to have 
taken place on a significant scale, except for short periods when they were a novelty 
in any given area” (Harris 1980: 144).  
Crawford (1970) examined coins from ca. 200 BC to 200 AD and argued that 
emperors did little to regulate the supply of coinage and that coins were primarily 
used in cities. Most of the approximately 30 coin finds from a villa excavated at 
Francolise were minted 50 to 100 years prior to occupation of the villa, a fact that 
Crawford (1970: 43–44) contrasted with collections from Pompeii, where people 
were found with recently issued coins. The slow coin turnover in the countryside 
was taken to mean that coinage was rarely used in the countryside, a conclusion 
that integrates well with Finley’s vision of self-sufficiency and exchange in the 
country.  
The modern response to this apparent lack of rural coinage is: how many 
sites in genuinely rural areas have been thoroughly explored? Surely the 
archaeological finds from so-called villas differ from those found at smaller, less 
elite rural dwellings. De Ligt (1993: 144–145) identified texts in which peasants 
were shown to be storing money in order to cope with potentially adverse 
conditions in the future. If this were indeed the case, then it might be that coinage 
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played a larger part in rural life than Finley supposed. Further excavation of rural 
sites could shed some light on the role of coinage outside of urban areas. 
The works of Finley and others took such a minimalist stance that they were 
bound to incite the ire of those who viewed the Roman economy as complex, 
organized, and highly connected.15 A criticism of primitivism that is particularly 
important for the present study addressed the relationship between towns and their 
hinterlands. Morley (1996: 13) stated what any student of complex civilizations 
knows, that “the existence of urban centres depends on the ability of farmers to 
produce a regular agricultural surplus, and on the efficiency of economic, social and 
political institutions involved in primary production.” This maxim could, though 
does not necessarily, argue against the solely subsistence-level farming that Finley 
has advocated for peasants. It is possible that the only surplus-producing 
establishments in the countryside were those rented by tenants or owned by 
medium-to-large scale landowners. Morley (1996: 75) further criticized the 
primitivists for not recognizing rules of thumb, tradition, and experience as “valid 
tools in determining production strategies.” Rather than viewing Rome as a parasite 
city, he saw it as liberating; farmers immediately around Rome did not have to 
produce staples and could rely on the city for manure, labor, tools, and staples 
(Morley 1996: 86–7). 
                                                        
15 “Complex” and “sophisticated” are terms that Bang (2008: 32) argued are 
“apologetic or defensive value markers” that signify nothing. 
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Roman Economic Organization: Production 
The Roman economy – if such a unified concept can be supposed to have 
existed – was not the monolithic, homogeneous entity that macroeconomic 
scholarship might have it be. Not all areas of the empire had equal access to extra-
local goods, nor were wealth, resources, or high-quality infrastructure evenly 
distributed. The manner in which goods and money changed hands no doubt 
differed from century to century and from province to province. Thus, 
generalizations about “The Roman Economy” are inevitably flawed. Examination of 
microeconomic theories for the period of the Roman Republic and Empire provide, 
at least ostensibly, more promise than general theories when studying discrete 
regions over specific temporal periods. 
Productive activity, at least for certain types of goods, was organized 
according to demand, be it high or low, year-round or occasional (Peña and 
McCallum 2009: 187; Andreau 2002: 41). A study of roof tile manufacture in Roman 
Britain (Darvill and McWhirr 1984) identified several production methods: military, 
district, clustered, peripatetic, and estate (Darvill and McWhirr 1984: 247ff.). Each 
of these modes manifested itself in different ways and served particular needs. 
Estate production, for instance, occurred on an as-needed basis and was more 
constricted in its distribution than district or clustered production. Thus, if kilns are 
identified in close proximity to domestic areas, it may be surmised that they either 
operated occasionally or were used to produce ceramic wares (tiles, etc.) for nearby 
domiciles or urbanized areas. Darvill and McWhirr’s study also demonstrated that 
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although the level and constancy of demand for tiles varied, they were rarely 
distributed more than 20 miles from their production area. Although the authors 
stressed that this distribution radius may have applied only to the heavy sector of 
goods, it nevertheless provides potentially useful limits for “local” product 
distribution. In the eastern Empire, Poblome (2004: 496–498), too, notes that 
“pottery was rarely, if ever, exchanged on its own beyond the local sphere….” He 
sees a strong correlation between pottery manufacture and agricultural activity, 
which has been acknowledged by others but not closely studied (Whittaker 1990; 
Marzano 2007: 63ff.). It was likely that ceramics, when produced as surplus for sale, 
were traded along with other goods, be they textile, agricultural, or otherwise. It 
seems a rare instance that pottery manufactories existed on their own, unassociated 
with other types of production, although some examples from Italy may be found at 
Arezzo and Scoppieto (Wilson 2012: 138).  
The distribution methods for the light sector of ceramic production were 
somewhat different from that of the heavy sector (Darvill and McWhirr 1984: 241; 
Peña and McCallum 2009b: 192–193). These objects were frequently transported 
via middlemen to be sold by peddlers or shops, either locally or externally. 
Production location may have played an equally important role for heavy and light 
ceramic production, but the markets for each were often different. Roof tiles, for 
instance, were rarely transported great distances, whereas terra sigillata and 
African cookware frequently reached distant markets.  
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The number of kilns in the study area declined over the time period in 
question, but their distribution also changed, perhaps as a result of shifts in where 
people chose to live or spend their money. The most dramatic example of this is in 
the Albegna Valley survey area (Table 37). During the Late Republic there were a 
number of kilns centered on the area of Saturnia, near Telamon, and along the road 
that linked Cosa and Saturnia. Other kiln sites dotted the countryside, probably 
serving the needs of rural establishments. During the Early Empire the number of 
kilns near Saturnia diminished, perhaps indicating a decline in building activity, 
while the distribution of other kilns in the area stayed relatively constant. The 
Middle Empire saw still fewer kilns around Saturnia, as well as a diminution in the 
number of kilns along the road between Cosa and Saturnia (Figure 22). The majority 
of kilns were now either located at Telamon, where kiln population remained 
constant from the Late Republic, or were scattered throughout the countryside. 
These rural kilns may have functioned as ceramic production centers for the 
properties to which they belonged, or they may have served a wider area of 
domestic or productive sites in the countryside. Their distance from main arteries 
would suggest that trade or sale to distant markets was not their primary goal. The 
greatest decrease in kiln sites occurred during the Late Empire. Kilns were no longer 
located around Saturnia, and only one remained in the area of Telamon. Only one 
kiln site appears to have been directly associated with a village; the rest ostensibly 
served the needs of rural domestic or productive installations.  
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A similar sharp decline in numbers can be seen in the data from the northern 
portion of the study area. During the Late Republic and Early Empire several kiln 
sites were located near to arterial roads. As kiln numbers declined, however, those 
that survived or became established tended to be located away from arterial roads 
and nearer to farms and connected farms. The kiln decrease in this portion of the 
study area may have been tied not only to the fortunes of farms and metalworking 
in the area, but also to the decline in popularity of terra sigillata, which began 
production in nearby Arezzo during the first century BC. By the first century AD, 
terra sigillata workshops had been established in Gaul, the Iberian peninsula, and 
North Africa, leading to decreased external demand for the Italian version of the 
ceramic. 
The southern portion of the study area closer to Rome exhibited a dearth of 
kiln facilities. Few ceramic-producing sites were identified in the Torrimpietra, 
Blera, Sutri, or Forum Novum survey areas. For regions that presumably supplied 
Rome and benefitted economically from its nearness, one might expect higher 
populations, extensive building projects, increased demand and, as a result, a 
significant amount of ceramic production. What we see is the opposite. Forum 
Novum, with its proximity to the Via Flaminia and Tiber River would, in theory, be 
an ideal location for multiple kilns.  Instead it had one kiln facility that was active 
through all four periods. The longevity that the Forum Novum kiln displays is 
indicative of a sustainable level of demand even in times of decline, but its solitude 
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is perplexing. The image that emerges of this section of the study area is of a series 
of regions that depended upon ceramic production elsewhere – perhaps nearer to 
Rome or around Naples, as Peña and McCallum (2009b: 187) suggest – in order to 
supply their needs. That is one possible explanation, but it may also have been the 
case that each of these areas was engaging in smaller-scale ceramic production 
irrecoverable via survey archaeology.  
A further pattern that emerges through all areas studied is the gradual 
movement of kilns away from urban areas and major transport routes from the 
Middle Empire onward. The progressive diminution of kiln numbers around 
Saturnia, Sutrium, and the arterial roads in virtually all survey areas points to the 
possibility of decreased urban building projects, reuse of preexisting ceramic 
products, decreased importance of towns as consumer or market centers, and/or 
the strengthening of more dispersed rural consumers or markets (Figure 22). Urban 
depopulation has been identified as a trend from the third century AD onward, and 
it is thought that the countryside also saw its share of depopulation (Francovich and 
Hodges 2003; Patterson 2006: 67; Arthur 2004). To that end, archaeological survey 
has provided evidence for a general decline in settlement numbers across 
peninsular Italy during the third century AD (Verreyke and Vermeulen 2009; Dyson 
1982; Lewit 1991). Palaeobotanical evidence reinforces the long-held view of Italian 
decline during the Late Empire. At the site of La Fontanaccia, near Rome, research 
has shown an impoverishment in diet during the fourth century AD (Sadori and 
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Susanna 2005). Poorer diet could be a reflection of decreased access to higher 
quality food products or fewer available resources to spend on or trade for higher 
quality food. References to agri deserti, or abandoned fields, in the Theodosian and 
Justinianic Codes were interpreted for some time as proof that the countryside was 
being abandoned during the Late Empire (Patterson 2006; Grey 2007; Lewit 1991). 
This would have led to food scarcity, among other things. Recent reanalysis, 
however, would suggest that the agri deserti were more a fiscal than agricultural 
concern, and that it was only the marginal areas of the countryside that were being 
completely abandoned (Grey 2007; Lewit 1991). The evidence from kilns suggests 
that ceramic production was thriving, or at the very least surviving, in the 
countryside and failing near urban areas and highly trafficked routes. This picture 
would seem to support the idea that private, and perhaps public, money and 
resources which had formerly been invested in cities was spent instead on rural 
improvements and industry during this time period (Arthur 2004: 104). The 
persistence of kilns in rural areas indicates that the countryside continued to have 
both the need and the resources to produce ceramics, whether building materials or 
housewares, whereas towns and cities did not. Increasing ruralization of ceramic 
production is congruous with the development of settlement nucleation around 
rural “villas” occurring in the fourth and fifth centuries AD (Verreyke and 
Vermeulen 2009: 114; Arthur 2004). This phenomenon may foreshadow the 
eleventh and twelfth century process of incastellamento, by which large, often 
hilltop “villas” developed into villages or fortified castles (Marzano 2007: 209; 
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Patterson 2006: 80; Campana 2004: 17). The new, Late Imperial patterning of kiln 
sites is indicative of significant changes in both the organization of trade, which 
appears to have become increasingly localized, and the organization of ceramic 
production, which would seem to have shifted focus from urban markets to rural, 
estate-type markets. Large connected farms were likely the centers around which 
the new rural organization centered. If connected farmers were the owners of 
tenant farms, it would make sense for their tenants to cluster around their main 
property, visit it regularly in order to pay taxes or rents, or perhaps to purchase 
goods that they were not able to produce themselves. 
Agriculturally productive sites showed a rather different pattern. Theirs was 
one of relative diachronic and spatial constancy. The two temporally defined sites 
identified in the Albegna Valley survey remained in place across all study periods. It 
appears that they were located along a road or path that joined Telamon and 
Saturnia. One of the sites (2504) was located very near to two kilns (2440 and 
2442) until the Late Empire, at which point the nearest kiln was approximately four 
kilometers distant. The southern portion of the study area showed the greatest 
variation in site numbers and placement. During the Late Republic one site (552) in 
the Blera survey area was located near to both a possible crossroads and two kilns 
(540 and 538). Some sites in the southern part of the same area were near to 
arterial roads, but most were not. This changed in the Early Empire when several 
new sites appeared along major thoroughfares. Beginning in the Middle Empire, 
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sites farther from roads began to be abandoned, or reached an archaeologically 
invisible level of habitation. This trend was not to continue, however, and the Late 
Empire saw the abandonment of two agricultural sites located on main roads. This 
Middle-to-Late Imperial change in agricultural site location may point to the 
sustained importance of extra-local agricultural trade during the Middle Empire, 
and a contraction in the area to which agricultural surplus was distributed during 
the Late Empire.  
Evidence for agricultural activity during the Late Empire must be viewed in 
light of evidence of the rise of vici in Italy. Vici are understood to have come about as 
rural establishments “set up to govern agricultural productivity and to channel 
surplus products to the state and to other leading authorities” (Arthur 2004: 105). 
They could have been parts of rural “villas” or separate from them, but they would 
have remained fundamentally rural, rather than urban (Whittaker 1990). According 
to Arthur, one aspect of the decline in the importance of towns and cities was the 
decline of their redistributive power. Instead of moving agricultural goods to urban 
areas for sale or trade, those same goods were sold or traded from vici, which were 
operated either by individuals, the state, or the church (Arthur 2004: 105). Markets, 
which could have occurred frequently, as a means of inter-rural exchange, or 
periodically, as a means of urban-rural exchange of luxuries, services, and 
manufactured goods, moved from towns to vici, thereby effectively replacing towns 
with vici (de Ligt 1993). As a result, settlement tended to nucleate around vici. While 
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it is possible to discern the shift of population and production away from towns, it is 
more challenging to determine the locations of Late Imperial vici using survey data. 
Whittaker (1990: 114) notes that many sites that modern scholars have identified 
as vici have not, in fact, produced evidence – epigraphic typically – of any such legal 
status. Close examination of survey data presents a pattern of ceramic or 
agriculturally productive sites surrounded fairly closely (i.e., less than a 5km radius) 
by several sites that have been identified as farms or connected farms. Although this 
does not always appear to have been the case in all areas, perhaps because of 
incomplete settlement data brought on by the inherent methodological problems 
with survey, nucleation around established production sites would be a good place 
to start when identifying developing socio-economic centers in the countryside. 
These sites would have been a draw for tenant farmers looking to grind grain or 
press grapes at their landlord’s mill, or to purchase new roof tiles or tablewares 
from their landlord’s kilns. Absence of clustering of kiln and agricultural sites in the 
Late Empire may be an indication of centralized, vicus-based productive activities. If 
specific farms were to rely on the productive infrastructure of one landowner, it 
would be practical for that owner to situate any communal instrumenta infixa in the 
most accessible, central location for his tenants or dependents. 
In many instances excavation has produced evidence for kilns or other 
productive areas overtaking formerly domestic areas of rural houses (Verreyke and 
Vermeulen 2009: 114–115; Marzano 2007: 199; Lewit 1991: 14). It has been 
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suggested that this is evidence either of reversion to a subsistence-based way of life, 
or of an expansion in productive activity and habitation elsewhere (Wightman 1985 
and Percival 1976, respectively). It is impossible to identify such trends through the 
use of archaeological survey alone, but excavation and survey data can be taken 
together in order to attempt to draw reliable conclusions, or, at the very least, 
testable hypotheses. If Wightman’s theory were correct, via survey one might expect 
to see no new sites in the Late Empire and via excavation one might expect to see 
continued occupation and production occurring in the same domestic areas. If 
Percival’s theory were correct, through survey one might expect to see new, 
potentially (although not necessarily) wealthy sites appearing during the Late 
Empire, and, through excavation, either an absence of habitation at increasingly 
productive sites or an impoverishment of inhabited spaces, which might suggest 
that workers were inhabiting the productive space. Survey evidence is 
unfortunately inconclusive on this point. Both farms and connected farms saw a 
significant decrease in numbers during the Middle and Late Empire (Table 13, Table 
14). Fifty-five new sites emerged during the Late Empire, however. Most were farms 
or possible farms, but some were outbuildings and tombs, as well. The 
overwhelming majority of these sites developed in the Albegna Valley and Provincia 
di Siena areas, which could suggest that the northern portion of the study area was 
experiencing growth and recovery after the mid-Imperial decline, while the 
southern and eastern portions of the study area remained stagnant (Table 11).  
Agriculturally and metallurgically productive sites remained relatively stable in 
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their numbers or saw an increase from the Middle to Late Empire (Table 38). This 
stability and/or growth could be explained in several ways: first, refocusing of 
resources to the countryside allowed for the upkeep or refurbishment of preexisting 
productive facilities in the countryside; second, those rural inhabitants who could 
afford to engage in productive activities that required significant investment were 
beneficiaries of the new markets brought about by the reorganization of trade that 
privileged rural productive entities and distributors; and/or third, landowners 
needed to install or relocate productive equipment in order to efficiently service 
their dependents. The concept of efficiency here is less a matter of cost than 
accessibility and functionality during harvest periods or other periods of peak 
usage. As is becoming clear, obvious profit was perhaps more desirable to the 
Romans than the modern capitalist idea of cost effectiveness.  
Excavation is able to clarify the Wightman-Percival debate somewhat, 
although generalizations from the results of one site are to be avoided. A “villa” at 
Ossaia was entirely reorganized during the second to fourth centuries AD (Fracchia 
and Gualtieri 1996). Some rooms of the house were converted to pottery 
manufacturing or metalworking areas, others were abandoned, and still others were 
redecorated with opus sectile. Marzano (2007: 207) considered this a strong 
argument against Wightman’s theory of utter impoverishment of formerly lavish 
country homes. She cited the extensive amount of imported fine wares as evidence 
of continued habitation by the home’s dominus and sustained participation in extra-
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local markets. The change in domestic organization was thought by the excavators 
to have been brought on by a change in the site’s ownership, as attested by brick 
stamps. During the site’s second phase it was owned by Caius and Lucius Caesar, but 
in its third phase, when production activities came to take over formerly domestic 
areas, it was owned by a freedman named Aulus Gellius (Gualtieri 2000). The 
concomitant change in ownership and change in spatial function could be evidence 
of the work-minded middle class envisioned by Mayer (2012). 
Based on survey and excavation evidence, it would seem that both property 
ownership and production were significantly reorganized, rather than a headlong 
slide into the Dark Ages, as modernists and Marxists would have it. That is not to say 
that our evidence points solely to a good-spirited game of rural musical chairs. 
Instead the evidence suggests some changes of ownership of large and potentially 
also smaller sites, significant abandonment of sites that no longer fell into the new 
organizational system (e.g., those dependent upon urban markets or transport 
corridors), and establishment of sites that both worked within the new socio-
economic scheme and filled the void left by sites that were unable to survive the 
organizational transition. 
Conclusions Regarding Production 
The clearest pattern to emerge from the analysis of ceramic, metallurgical, 
and agricultural sites is the Late Republican/Early Imperial trend of being located 
near to population centers and major transportation routes, be they roads or water, 
and contraction away from those formerly vibrant trade centers and routes during 
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the Middle and Late Empire. Not only does this change highlight the evolving system 
of trade and urban organization in the Late Imperial period, but also it is indicative 
of fundamental changes in the reasons for which goods were produced. Take for 
example the kilns around Telamon. They flourished when the western provinces 
were being settled and developing into economically independent entities. In fact, 
several of them lasted even into the Middle Empire, after the point at which Italy 
was thought to be exporting much produce overseas or producing much for internal 
consumption. By the time of the Late Empire, when governmental chaos was 
supposed to have been reduced, many of those kilns were no longer in business. 
What this would suggest is that the interest in shipping goods long distances was 
much diminished and replaced by a strong focus on centralized production of goods 
for local consumption (i.e., within a day’s journey). 
Northern and southern portions of the study area behaved rather differently 
when it came to the mid-Imperial economic transition. Fifty-five new sites appeared 
during the Late Empire compared to 49 in the preceding period. Of the 55 new Late 
Imperial sites, 49 of them were located in the northern portion of the study area and 
six of those were productive sites (1 ceramic, 2 ceramic and metal, 2 metal, 1 
textile). This phenomenon testifies to active reorganization in inland Etruria, which 
has typically been dismissed as a sparsely inhabited backwater after the Early 
Empire, and suggests that attempts were made to revitalize both production and 
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distribution of goods according to the new socio-economic paradigm that focused 
predominantly on rural nucleation and local sustainability. 
The Late Empire could be seen as a time of stagnation and decline for the 
southern and eastern portions of the study area, or possibly as a time of minimal 
rural reorganization when compared with areas in the northern portion of the 
survey. It may be that Rome and its hinterland carried on as they had for centuries, 
leaving the rest of the peninsula to its own devices. Much of our understanding of 
particular changes in domestic and productive organization comes from excavation 
reports, but frequently such reports are focused on “villas” and the boom and bust of 
the “slave mode of production.” Complete excavation of rural sites has the potential 
to provide a picture of the Middle and Late Empire that is much more vivid and 
comprehensive than has previously been the case, as is indicated by the results of 
the excavation at Ossaia (Gualtieri 2000). 
Roman Economic Organization: Consumption 
As a result of decades of study on producer farms and consumer or parasitic 
cities, relatively little has been said about consumption in rural areas (Witcher 
2012: 28). Frequently variations in rural consumption are discussed only as segue 
into the methodological concerns of archaeological survey. Witcher (2006a: 122) 
determined that the variability of consumption patterns, more than varying 
methodologies, has affected our ability to recover sites. He stated that areas nearer 
Rome had access to a wider range of goods than areas in inland Etruria. Limited 
access to terra sigillata, African red slip, and marble were cited as evidence for this 
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disparity of access. The evidence from the current study validates Witcher’s 
hypothesis, but only up to a certain point.  
Fine Ware 
The first materials that we will examine are fine wares, which are 
contentious tools for identifying site chronologies because of their uneven spatial 
distribution (Barker 1996; Fentress et al. 2004; Millett 1991: 158; Pettegrew 2007: 
758–759). In the past most surveys used fine wares in order to identify periods of 
site use, but new and/or revised coarse ware chronologies are being used 
increasingly to refine, supplement, or replace fine ware-based site dating (Smith et 
al. 1986: 100–101; Di Giuseppe et al. 2002: 102). In addition to the vagaries of fine 
ware-based chronological identification, the unevenness of fine ware distributions, 
especially of African Red Slip and other imports to Italy, has led to skepticism about 
site recovery rates outside of primary transport routes (Bintliff and Sbonias 2000: 
249). Nevertheless, by comparing the percentage of sites in each survey area that 
produced evidence of particular fine wares, we may discern changes in trade and/or 
consumption patterns over time and identify those areas in which chronological 
identification by fine ware would be especially unreliable. Not all wares were found 
in all survey areas.  
The terra sigillata found at sites in Italy is assumed here to have been 
primarily Italian in origin. Survey publications are rarely forthcoming about 
whether the terra sigillata found at sites was produced in Italy, Gaul, or Spain. It is 
widely understood, although unpublished in detail, by those who work with 
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ceramics in Italy that the vast majority of terra sigillata found in Italy is of Italian 
origin. The Ager Sabinensis study, for instance, identified only Eastern sigillata and 
Italian terra sigillata in their finds classes (Di Giuseppe et al. 2002: 128). The Rieti 
Survey noted only Italian terra sigillata, but differentiated between early and late 
types, which had different production centers (Coccia et al. 1995: 130). John Hayes 
(2009: 5) remarked in his ceramics report for excavations at Castelporziano that “As 
might be expected, almost all of the red-gloss tablewares found here come from 
Italian sources.” Lewit (2011: 325) notes that distribution of terra sigillata from 
Baetica was confined to Iberia, Mauretania, and some portions of southern Gaul. 
Personal experience working at the site of Gabii, near Rome, would seem to confirm 
the ubiquity of Italian terra sigillata and the relative scarcity of imported terra 
sigillata in Italy.  
Sites in Table 39 and Figure 37 are listed roughly from north to south. Only 
those areas in which these wares were identified and published are included here. 
First, it should be noted that the total number of sites includes sites of all 
periods. Late Republican sites would not contain ARS, but nor would Late Imperial 
sites contain black gloss, except in cases of residuality or multi-period occupation. 
This approach is admittedly biased but provides a general idea of changing patterns 
in fine ware consumption. 
According to the logic of Witcher’s statement, the areas nearest to Rome – 
Torrimpietra, Ardea, Forum Novum, and Cures Sabini – would have the highest 
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occurrences of peninsular and imported fine ware. While they do have consistent 
and high percentages of sites with fine wares, other more distant and inland areas 
also exhibit equally high and, sometimes, higher percentages of peninsular and 
imported fine wares. Rieti, for instance, has consistently high percentages of sites 
with fine wares. It seems most likely that this was due to its location near the Via 
Salaria, which was the shortest east-west route between Rome and the Adriatic Sea. 
Cures Sabini also benefitted from its location on the Via Salaria and its data follows 
the same trend as Rieti’s. Civitella d’Arna benefitted from its proximity to the Via 
Amerina and the Tiber River and, as a result, despite being both inland and nearly 
150 kilometers from Rome, was able to consume relatively high quantities of both 
peninsular and imported fine wares.  
By and large, peninsular fine wares seem to have been more evenly 
distributed than imported fine wares (Figure 38, Figure 39). This is not surprising 
given that black gloss and terra sigillata were produced in many locations 
throughout Italy. Interestingly, however, some areas outside the suburbs of Rome 
consistently had access to fine wares, while others were voids where those wares 
were either not introduced or deliberately not purchased. Chiusdino, 
Acquapendente, and the area covered by the Blera, Sutrium and Vicus Matrini 
surveys all show extremely limited peninsular fine ware consumption. This 
phenomenon cannot simply be explained away by the absence of easily accessible 
transportation networks or nearby production centers. The Blera/Sutri/Vicus 
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Matrini areas had the Vias Cassia, Clodia, and Amerina running through or 
bordering them. The Blera area was less than 30 kilometers from the port of 
Graviscae and connected by the Via Clodia to Rome, while the Sutri area was 
transected by the Via Cassia. The Acquapendente survey area was located less than 
10 kilometers from the Via Traiana Nova. By all accounts, these areas were 
connected to major roads and should have seen relatively high percentages of sites 
that contained peninsular fine wares. The Chiusdino survey outwardly appears to be 
the most isolated of the trade voids discussed thus far, but even it was not far 
distant from the road that ran through the other surveys in the Provincia di Siena. 
Furthermore, it was much nearer than Rieti, for instance, or Ardea to Arretium, 
where a great many terra sigillata workshops were located. In fact, given the 
proximity of Arretium, it is surprising that the northernmost survey areas do not 
display a higher percentage of sites that contained terra sigillata. The high number, 
not percentage, of sites with terra sigillata in the easternmost portion of the Chianti 
Senese area may have been the result of the area’s location at the source of the 
Ombrone River, upon which goods could have been transported to the Tyrrhenian 
Sea for coastal distribution or exportation to the provinces. It may be that goods that 
made it to that point were destined primarily for river transport and, as a result, did 
not get traded to the west or south by road. This would account for the paucity of 
terra sigillata finds in Chiusdino and Monte Amiata, Pienza, and Radicofani.  
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It is worth highlighting that Arezzo was, in fact, quite far from Rome. It could 
be considered anomalous that Torrimpietra, Forum Novum, and Cures Sabini had 
such high concentrations of terra sigillata when areas that were ostensibly simpler 
to reach had smaller concentrations. Several routes were available for the transport 
of Arretine terra sigillata to Rome and its environs. It could be floated down the 
Arno River to the coast and then shipped south to Rome. More than likely, however, 
the wares shipped down the Arno were transported westward to Gaul and Hispania. 
If my interpretation of the terra sigillata concentration in the eastern portion of the 
Chianti Senese area is correct, ceramics floated down the Ombrone River could have 
been sent south to markets at Cosa (for which we have no specific find information) 
and Rome. Another possible route would involve the wares being carted 80 
kilometers south on the Via Cassia, or 20 kilometers east on an unknown road, and 
then loaded onto riverboats on the Paglia, which joined up with the Tiber near 
Orvieto. If it were carted down the entire length of the Via Cassia, one might expect 
to find higher concentrations of it in the Blera/Sutri/Vicus Matrini area. High 
concentrations near the Tiber in the Forum Novum survey area attest to riverine 
traffic in terra sigillata. Periodic markets may have served to distribute terra 
sigillata to those sites outside the realm of central Italy’s primary trade corridors. 
The absence of African Red Slip (ARS) in several of the survey areas raises 
questions that cannot be answered satisfactorily at the moment (Figure 40). It is 
clear that ARS likely arrived with grain shipped to Rome from North Africa (Lewit 
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2011; Loseby 2012: 340), but upon its arrival in Rome, distribution mechanisms for 
ARS are less obvious. Were survey areas without ARS insufficiently wealthy to 
afford the imports? Was it simply that they were outside of the most commonly used 
roads or rivers? Is there evidence that all imports followed the distribution pattern 
of ARS, or was it specific to this particular ware? If many areas purchased terra 
sigillata at periodic markets, would they or would they not be able to purchase ARS 
at those same markets?  
Clearly, despite all evidence for the cost-effectiveness of water transport, 
roads seem to have been favored over rivers for transporting ARS once it reached 
the shores of Italy. Possible proof for this hypothesis lies in the distribution of ARS 
along the course of the Tiber. The Forum Novum and Cures Sabini survey areas 
were both located on the Tiber, approximately 18 kilometers apart as the crow flies, 
but Cures Sabini showed 65% of sites with ARS, while Forum Novum lacked the 
ware altogether. Since both areas were still active during the period in which ARS 
was produced, it is inadequate to suggest that the Forum Novum area lacked a 
sufficient number of inhabitants to constitute a likely market for ARS. Instead it 
would seem that the proximity of Cures Sabini to the Via Salaria was the 
determining factor in access to this imported ceramic. Technically speaking, the 
Forum Novum survey area is located within two kilometers of the Via Flaminia. But, 
perhaps because the road was on the opposite bank of the Tiber River, the area was 
not a place that traders stopped on their route north on the Via Flaminia.  
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The instances in which finds of ARS constitute a very small percentage of site 
numbers seem to be attributable to distance from Rome and trade routes. In the 
Blera survey area, however, this would not seem to be the case since the Via Clodia 
ran diagonally across the survey area (Giacobelli 1991). Here it may have been 
environmental, economic, or social conditions that deterred traders from 
distributing ARS. 
Marble 
The distribution of marble provides further evidence of the importance of 
land transport (Figure 41). As with ARS, non-Italian marble arrived to Ostia (and 
Rome) and was distributed from that point. Imperial control of marble quarries 
would likely have limited the ports to which marble was shipped (Wilson 2012a: 
138–139; Greene 1990: 149–152; Ward-Perkins 1980). Caution must be exercised 
in comparing the distribution of marble to that of ARS, however. Marble is a heavy 
good, requiring more equipment and people for transport than ceramics and 
perhaps needed particular road conditions for safe passage. Additionally, marble 
was likely specially ordered by people or organizations who could afford to pay for 
its transport and working (Greene 1990: 151). In many instances the transport of 
marble to Rome was arranged by the imperial administration. Imported marble 
from imperial quarries was kept between the Aventine Hill and Monte Testaccio, 
sometimes for hundreds of years, before being used (Ward-Perkins 1980: 327). 
Some imported marbles, either from imperially or privately held quarries, were 
made available to private purchasers unconnected with imperial construction 
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projects (Ward-Perkins 1980; Wilson 2012b: 289). We have already seen that stone 
mills from Santa Trinità were shipped downstream via the Tiber River to points 
south, but it would seem that a significant amount of marble transport was 
undertaken by road rather than river, especially when that marble had been 
imported to Ostia or Rome (McCallum 2010). We may reach this conclusion solely 
on the distribution of marble finds present in this study, for the majority of research 
concerning marble transport is focused on exportation from quarries or the 
epigraphically-based cost effectiveness of river transport.  
Several types of marble, specifically Luni, were readily available in Italy and 
so, unless types are specified, the peninsular or foreign origin of marble at a 
particular location cannot be discerned. Nevertheless, a very clear picture emerges 
of the distribution pattern of marble products. When marble fragments were 
identified, they were most frequently slabs from marble floors. Again, those areas 
that did not provide evidence of marble have been omitted from Table 40. 
 The majority of marble stayed within a 70-kilometer radius of Rome. The 
Torrimpietra area contained the highest number of sites with marble, which shows 
that the demand for marble was higher near Rome than it was elsewhere (Figure 
43). As with the distribution of ARS, Civitella d’Arna, Cures Sabini, and Torrimpietra 
exhibit high percentages of sites with recorded marble. Rieti had only a small 
amount of marble, perhaps as a result of its location relatively far from Rome and up 
in the mountains. While ceramics may have been easy to transport to that location, 
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bulkier marble could have posed more practical problems. The Lago di Bracciano 
survey area exhibited a surprisingly high percentage of sites at which marble was 
found. Site 247 produced a wide variety of marbles, many of which were imported. 
Among those listed are African, Cipollino (Euboea), Pavonazzetto (Phrygia), 
Portasanta (Iasos), Rosso Antico (Greece), and Luna (Italy). Another site whose 
marble types were identified, Site 251, produced Giallo Antico (Numidia), 
Marmorscritto, Portasanta (Iasos), and Skyros Breccia. The relative abundance of 
marble and the presence of imported marbles at Lago di Bracciano could be a result 
of the area’s proximity to Rome – a day’s journey – and its possible status as a 
lakeside retreat. Regardless, roadways would have been the only ways to transport 
marble to both Torrimpietra and Lago di Bracciano. The types of marbles at Civitella 
d’Arna are not specified, but they could have been transported by river or road, 
assuming that the Tiber were navigable. 
Conclusions Regarding Consumption 
Several important conclusions can be reached about the patterning of artifact 
distribution from the preceding discussion. First, although peninsular fine wares 
were widely distributed throughout the study area, not all areas received the same 
quantity of wares. The ability of any given area to acquire black gloss ware or terra 
sigillata was in part dependent upon the proximity to production centers, and in 
part on the accessibility of preferred transport routes. Those sites that were 
unconnected to production centers by Roman roads or rivers (e.g., Chiusdino) were 
less likely to have access to those goods than sites with such connections. A further, 
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potentially revealing step in understanding how peninsular products were 
distributed, and the amount of choice that consumers had when purchasing 
products, would be to look at the quality of peninsular goods. For example, did 
higher quality terra sigillata go to large urban markets while the poorer quality 
terra sigillata went to more isolated areas? In the places where finds of particular 
wares are rare, are those wares equivalent in quality to those same wares 
elsewhere? Such a study might be difficult to undertake with survey pottery, which 
has usually been significantly knocked around, but may be possible with excavated 
ceramics. Roth (2006, 2007) examined the quality and form of black gloss wares 
found at Capena and Volterra, and used his analysis to study the manner in which 
Romanization and local identity manifested themselves in the ceramic record. His 
study provided a model for detailed ceramic study that would be possible with 
higher quality ceramic data from archaeological survey.  
Second, the proximity of survey areas to roads may have played a more 
significant part in populations’ access to specific goods than has heretofore been 
recognized. Scholars have frequently expounded the cost-saving virtues of water 
transport, going so far as to assume that “any commercial use [of roads] was 
incidental” to their primary purpose as military conduits (Temin 2013: 223). 
Temin’s dismissal of roads as commercial corridors is short-sighted and relies 
overly much on the extensively cited price ratios for sea:river:road transport 
(Greene 1990:40). Instead it would appear that roads were both reliable and well-
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utilized for commercial purposes (Laurence 1999; Witcher 2006a: 102n). They were 
also less susceptible to changes in seasonal usability than rivers would have been. 
This conclusion is drawn primarily from the distribution of African Red Slip and 
marble rather than from peninsular fine wares and it is subject to revision since few 
of this study’s surveys were located along major waterways. Nevertheless, the 
significant percentage of all fine wares at Rieti, which was geographically remote 
but located on a key east-west road, attests to the importance of land transport. 
Similarly, at Civitella d’Arna, which was equally remote and much further from 
Rome, all fine wares were well represented. This area was served by both water and 
land, allowing for a bustling year-round trade that was independent of the vagaries 
of navigating the Tiber. In the case of Forum Novum, it would seem that it was 
served more by the southbound Tiber River than by roads. Its separation from the 
Via Flaminia by the river, and its relative distance from the road’s river crossing 
inhibited trade that was directed north from Rome along the road. Instead it 
appears that the area benefitted from the southerly flow of goods down the river. In 
this way the area’s residents may have been able to acquire substantial amounts of 
peninsular ceramics that were produced some distance north of the area. 
Third and finally, the distribution of imported goods was much more 
spatially constrained than that of goods produced in Italy. Thus, it is insufficient to 
group all fine wares together and examine their distribution, admitting that it 
fluctuates, but failing to identify why or how it does so. Instead the sources of 
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particular goods must be examined and the implications of their presence 
understood. A piece of ARS found in the area around Siena, for instance, would be 
much rarer and potentially more valuable for site interpretation than would be a 
piece of ARS found around Torrimpietra. If the main trade corridors for particular 
goods can be identified, then it will become possible both to interpret significant 
finds outside of those corridors and to understand mechanisms for trade and 
transport, seasonal variations in trade, and implications for periodic markets. To 
that end, it can be said that being within Rome’s immediate area, i.e., less than a 
day’s journey from the city, allowed for wider access to goods from overseas. That 
Rome was the primary destination for annona grain and the ARS that accompanied 
it is clear from the highly restricted distribution of ARS over the study area. The 
mechanisms by which ARS made it beyond the city are unclear. High concentrations 
of ARS in the Rieti survey area cannot be identified as having come in from eastern 
or western ports. Logically we might assume that ARS arrived in Rome as a 
secondary product aboard a grain ship, and was traded in Rieti as it was being 
transported to Castrum Truentinum on the Adriatic Sea. Thenceforth it could have 
been traded up and down the Adriatic coast by cabotage or road. This is a highly 
speculative scenario, but could be confirmed or denied by a study of the distribution 
of ARS along the rest of the Via Salaria and at sites along the Adriatic.  
The differential distribution of marble and ARS in the Blera/Sutri/Vicus 
Matrini area points to a low valuation of ARS by those who sought to exercise 
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connections or flaunt their wealth (Figure 42). If these landowners were able to 
access marble, whether foreign or peninsular, they would also have had access to 
ARS, which, like foreign marble, seems to have been distributed from Rome. That 
ARS occurs much less frequently than marble in this particular portion of the study 
area is striking. The pattern may indicate that ARS was associated with poverty, 
having arrived with grain for the poor, and was therefore undesirable. The wealthy 
may have preferred marble on their floors and metal dishes on their tables. The 
dearth of ARS in this portion of the study area may also point to a black hole in 
trade, where low-cost exports from Rome did not venture. It definitely indicates that 
marble and ceramics, unlike grain and ceramics, were rarely, if ever, transported 
together and may not have been sold to the same demographic groups. 
Excavation data may shed light on seasonal variations in trade, while a study 
of broader scope could assess the extent of ARS distribution in the eastern side of 
the Apennines. Extensive data on the historical flow of the Tiber River would greatly 
assist a study of the feasibility of travel both up and downstream. 
Economy Conclusions 
Temporal and spatial patterning of sites across Central Tyrrhenian Italy 
paints a picture of evolving socio-economic organization and multiple mechanisms 
for the distribution of goods. A clear line between north and south, connected and 
unconnected begins to emerge from the survey data, showing that it is necessary to 
tease out production and distribution information from various types of products.  
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Several things can be stated for certain. Changes in settlement organization 
occurred at different rates in the northern and southern portions of the study area, 
resulting in two distinct economic landscapes by the end of the Empire. While the 
north struggled through the Middle Empire, losing most of its metalworking sites 
and a significant number of farms and connected farms, it bounced back in the Late 
Empire with new farms and productive installations. Habitation receded from urban 
areas and consular roads, suggesting a highly localized economy that engaged little 
in buying and selling goods from or to faraway markets. The south, meanwhile, 
expanded slightly during the Middle Empire and stagnated during the Late Empire. 
Organization into vici is difficult to discern for the period at hand. Different 
developmental directions could be evidence that commerce between areas 
diminished. The north appears to have become quite insular with respect to 
production and trade, while the south seems to have continued about business as 
usual. Robust data on Late Imperial ceramics could strengthen any case for or 
against this conclusion. 
There was a clear difference in the distribution patterns of domestic and 
imported goods. Ostia and Portus served as the bottleneck whence most foreign 
goods were distributed to Rome and beyond. As a result, concentrations of ARS 
center on Rome and follow specific paths away from the city. Black gloss wares and 
terra sigillata were widely produced and distributed in Italy, leading to a fairly even 
distribution across the study area that was clearly different from that of ARS. That is 
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not to say that variations were absent in the availability or consumption of 
peninsular products on the peninsula. Significant variation was present. 
Examination of these trends brings us to the next point. 
Transport corridors utilized by traders varied depending on the goods 
involved and the direction of travel. Roads were frequently used if they intersected 
the Tiber River or led to a specific area that was beneficial for trade. Traveling east 
from Rome, traders favored the Via Salaria for its quick access to the Adriatic Sea 
and its associated markets and goods; north from Rome traders may have favored 
the Via Amerina (Coccia et al. 1992: 216; Adams 2012: 230). Traders heading south 
from the area around Arretium could have used a number of routes to disseminate 
terra sigillata, but the Tiber would have been integral for distribution of goods to 
Rome and other spots along the river (McCallum 2010; Adams 2012: 228).  
The distribution of marble was centered on Rome and did not follow the 
distribution patterns set by any type of ceramic, imported or domestic. Some may 
argue that this is because of its status as a “luxury” item, but it could just as easily be 
because it is significantly heavier and more difficult to transport than ceramics. 
Further study of the distribution of high-value and high-weight imported items 
could clear up the question of what determined the circumscribed distribution of 
marble. 
Not all goods were made available to all people. Penetration of goods into 
particular areas during all periods was heavily constrained by the profitability of 
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certain transport routes. Demand for ARS may have existed in many of the areas 
where it was not found, but those sites’ distance from both the source of the goods 
and the specific routes that were used to transport them inhibited distribution of 
those goods to those areas. Although demand for particular types of objects cannot 
be proven, it seems safe to say that the economy in Central Tyrrhenian Italy was not 
entirely based on supply and demand. 
249 
  
Chapter 6: Conclusions 
Introduction 
This study has served as an experiment to determine what broad conclusions 
can be drawn about the nature of production and the rural economy in central 
Tyrrhenian Italy from archaeological survey data. The experiment was successful, in 
that it allowed for the formation of several testable hypotheses about the 
organization of production in the Roman countryside, and it facilitated the analysis 
of potentially economically related settlement trends throughout the study area.  
This chapter will summarize both the methodological challenges and benefits 
of this approach, as well as the conclusions reached by it. Finally, it will propose 
methods for testing the veracity of this study’s economic and spatial hypotheses. 
Viability and Potential of Comparative Survey 
Comparison of archaeological survey data brings with it a number of 
challenges and outright problems, but it also permits us to synthesize a range of 
data so that we may begin to understand the manner in which large swaths of land 
were settled and worked and how each of the constituent parts of that land 
interacted with one another. Much can be said for analysis of microregions, but 
without being able to place those microregions within a broader economic, social, or 
settlement context, they become islands that can offer little to our general 
understanding of a geographical region. Thus, comparison of archaeological surveys, 
which have become increasingly more rigorous and informative over the past fifty 
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years, is the key to identifying interregional similarities and differences in patterns 
of settlement and site longevity, production and commodity exportation, and 
importation. Community interaction and decision-making trends can also be 
discerned in some instances. 
In chapter two I discussed some archaeologists’ objections to comparative 
survey on methodological grounds (Cherry 1983; Francovich and Valenti 1999; 
Cherry and Alcock 2004). Differences in land conditions and visibility, variations in 
fieldwalker experience and spacing, and survey-specific artifact collection and site 
recording procedures were among those methodological variables identified as 
hurdles to the comparability of disparate data sets. While each of these concerns is 
valid, archaeology is by its very nature an inexact and interpretive science, prone to 
error for reasons that are often entirely out of our control. Thus, we collect the best 
data we can and derive from those data the best conclusions we can, knowing that 
our conclusions are not fact, but theory. Comparative archaeological survey uses the 
available data, which were painstakingly collected, recorded, and published, to tease 
out trends and develop theories as to how regions and peoples lived and organized 
themselves. These theories may then be further refined as areas are resurveyed or 
more data about other areas become available. 
The actual compilation of survey data is but one of the many impediments 
that have deterred archaeologists from comparing surveys. Terminology, among the 
most cited purported impediments, can vary widely from one survey to the next 
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(Witcher 2012). The only solution to such variation is to establish classes of site 
based upon finds that are designed with the needs of the study in mind. Doing this, 
of course, requires that finds data from surveys be made available in publications. In 
this study, finds were used to identify domestic sites as opposed to funerary sites or, 
in some cases, productive sites. Domestic sites were further broken down into farms 
or connected farms based on the assumption that particular finds are indicative of 
higher degrees of control over labor and goods and economic or social reach. These 
distinctions were made to suit this study’s focus on the rural economy, and they 
proved a useful explanatory tool as farms were revealed to have lower longevity and 
proximity to roads than connected farms. The indeterminate classification of “farm” 
and “connected farm” for these sites also proved more useful than the variously 
defined “villa” or sized-based classifications (e.g., “Casa1” or “Casa2”) of some 
survey publications (Carandini et al. 2002; Dyson 1978). The term “villa” has been 
indicative primarily of a particular size of rural establishment rather than its 
associated socio-economic conditions (Smith 1997: 6–9). Because the size of a site 
scatter reflects nothing about the status of its inhabitants, their activities, or the 
connectivity of a site to other sites or markets, identifying sites by size alone has 
little explanatory value. 
The published period(s) during which each site was active also required 
reclassification to ensure comparability. Each survey not only identified periods 
differently, but also recognized the limits of those periods differently. Most survey 
252 
  
projects used distinctions within both the Roman Republican and Imperial periods, 
but some, like the Pontine Region Project, which was not included in this study, 
were much more specific about pre-Roman periods, but used only “Republican” and 
“Imperial” to identify Roman-period sites (Attema 2010). Thus, knowledge of the 
periodization used by each survey project is required if coherent results are 
expected of comparative analyses. 
One issue about which little can be done by comparers of survey data is the 
variability of recorded data. For instance, Table 9 identifies the percentage of sites 
from each survey area for which size was identified. Note that it is not the 
percentage of surveys that recorded size, but the percentage within each survey. This 
table highlights inconsistent survey and/or recording practices even within 
individual surveys. Similar problems of consistency were encountered with respect 
to documentation of visibility, coordinates, periods, and finds. As a result, many sites 
lack sufficient evidence to be placed in one site category or another. For this reason, 
where site size is concerned, sites of “unknown size” are included, and it should be 
highlighted that such sites could significantly alter the distribution of the data and 
its interpretation. 
A final primary difficulty of compiling survey data is the varied mapping 
systems used by survey projects (Table 7). The surveys included in this study used 
two mapping systems, if they provided coordinate information for sites at all, but 
four different types of coordinate notation. Simply feeding coordinate data into a 
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Geographic Information System was therefore impossible. In many instances site 
points had to be individually digitized from georeferenced map overlays to pinpoint 
their appropriate locations.  
All of these obstacles, as well as the difficulties of interpreting data from 
sources of varying completeness, have discouraged archaeologists from engaging 
regional survey datasets in a thorough, detailed, and comparative manner. The 
benefits of this approach, however, justify the work required to standardize and 
compile the comparative dataset. Data organized according to a unified logic enables 
us to examine large-scale changes in settlement, production, and consumption 
throughout a region. Differences and similarities can be identified by time period, 
site type, location, and a host of other variables. The flexibility provided by coherent 
terminological and chronological frameworks allows both simple and complex 
analyses, and both simple and complex questions to be answered. While the focus of 
this study has been on production and economy, other studies could use the same 
data to examine consumption more fully, address differences in peri-urban versus 
rural settlement patterns, examine the role of social dependency on site longevity, 
or discuss the patterning of religious and funerary sites across the landscape. 
Surveys could be (re-) studied individually or together with other surveys.  
Most importantly, comparative archaeological survey permits us to 
formulate data-based hypotheses from a sample size large enough to allow reliable 
results. Conclusions about settlement or economy based simply on the results of the 
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27 sites of the Civitella d’Arna survey, for instance, are unlikely to be indicative of 
the average settlement or economic situation in central Tyrrhenian Italy. By looking 
at all of the data together, we may establish average, baseline trends for what the 
countryside looked like through time and then identify areas that are significantly 
anomalous. In so doing, we can then question why the situation in such areas might 
have been different from the rest of the region. 
What can we learn about the nature of production and distribution from 
the patterns of various types of sites? 
It should be noted from the start that two types of production are considered 
here: production identified based on specific finds (e.g., millstones, wasters, slag), 
accounting for 7.35% of sites, and production assumed from the identification of 
particular sites as farms or connected farms, accounting for 74% of sites. The latter 
will be discussed in general terms since specific activities that took place at such 
sites are unknown. It is of interest that so few pieces of evidence for production 
have been noted in survey publications. We are left to wonder whether this 
phenomenon is the result of low recovery or identification rates of productive 
equipment, the rarity of productive indicators emerging in surface assemblages 
because of taphonomic processes, or a reflection of the actual state of Roman rural 
production, which may have occurred on a smaller scale than previously assumed. 
To this point much work has been focused on the urban-centric nature of productive 
activity and the predominance of “villas” and the so-called slave mode of production 
(Carandini et al. 2002; Whittaker 1990; Erdkamp 2001; Wilson 2002; Marzano 
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2007; Rathbone 1983). While our evidence can shed little light on who, precisely, 
was undertaking different productive activities – especially the social status of those 
workers – we can unequivocally say that production was frequently rural and 
regularly undertaken at sites that would not, by most archaeologists’ estimation, be 
considered “villas”.  Although a number of studies have focused on urban 
manufacturing, production was not confined to urban areas, nor could it be (Hasaki 
2012; Sternini 2012). The most glaring example of this is metal production, which 
was highly environmentally constrained and restricted to the areas in which metal 
ores were present (Hirt 2010: 10; Kassianidou 2004: 100; Craddock 2008). Ceramic 
production, although often centered on ports or urban areas in the Late Republic 
and Early Empire, was dispersed across the countryside by the Middle and Late 
Empire. Agricultural and textile production, too, were firmly entrenched in rural 
areas. This is not to say that productive activities did not occur in urban areas, but 
only that it was common for these activities to take place in the countryside. 
Within the countryside, production occurred at sites of all sizes and was by 
no means confined to large “villa”-style establishments (Tables 16–23). Each type of 
production required specific investments – some larger than others – and would 
have required specific levels of production in order to have been sustainable. 
Agricultural millstones that were large, heavy, and possibly imported from the Santa 
Trinità quarry near Orvieto would, one assumes, be purchased because a great deal 
of grain needed to be ground (McCallum 2010). Hand mills, however, would have 
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been purchased in order to grind grain amounts sufficient for small households, 
perhaps. At connected farms, especially the larger ones, it is perhaps unsurprising 
that high-investment agricultural production was present, because such an 
arrangement aligns well with the established understanding of “villas” as high-
volume production centers (Carandini et al. 2002; Marzano 2007; Patterson 1987). 
Larger farms and connected farms, which presumably housed more people and 
required more resources for upkeep, would have needed to sell more produce (or 
other products) for internal and external consumption in order to remain in 
business. Thus, ownership of high-investment processing equipment would have 
been logical and potentially necessary at large farms or connected farms. 
The distribution of productive sites and diachronic changes in site location 
patterns may provide evidence for different types of labor organization. Evidence 
for high-investment agricultural equipment at small sites and/or farms may be 
evidence for either tenancy or the accumulation of sufficient wealth by small 
farmers to purchase equipment beyond the reach of most other farmers (Foxhall 
1990). Evidence for fairly regularly spaced agricultural processing equipment at 
connected farms could point to the use of these sites and their equipment as 
production centers intended for use by dependents of the estate to which the 
equipment belonged. The overwhelming number of small farm sites practicing 
metallurgy in the northern portion of the study area and the steep decline of such 
sites during the Middle Empire points strongly to imperial oversight of the mines in 
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the Colline Metallifere (Hirt 2010; Orejas and Sánchez-Palencia 2002). Metallurgy, 
which would have had deleterious health effects, might have been considered more 
appropriate for the poor or lower classes to undertake (Gustafson 1994). If such 
enterprises were run or owned by wealthy private citizens as opposed to the 
imperial administration, mine owners may have chosen to live elsewhere because of 
the effects of metal pollution on the environment, and the attendant problems with 
food production and acquisition (Costagliola et al. 2008; Williams 2009; Pyatt et al. 
1999, 2000). It is significant in this case that there is no evidence for four-period 
agricultural sites in the northern portion of the study area. Textile production, 
however, seems to have been spread rather evenly across all types and sizes of 
domestic sites and ostensibly was undertaken as a regular household task whose 
execution was neither regulated by the government, as perhaps with metallurgy, 
nor reliant upon high-investment equipment provided by landlords, as in some 
cases with agriculture and ceramics (Poblome 2004).  
The majority of productive activity occurred on good soil (cambisols), which 
was ubiquitous in the study area. Nevertheless, the Middle and Late Imperial 
abandonment of areas of poor soil quality suggests that each type of production may 
have been complemented to some degree by agricultural processing, or simply 
required wood or grazing land in order to maintain a supply of fuel or animal 
products. The only type of production-oriented site to veer from placement on 
cambisols was the ceramic establishment, at which potters or landowners may have 
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been interested in siting nearer to clay sources than agricultural areas (Stark et al. 
2000; Neyt et al. 2012; Poblome et al. 2001: 147; Sherriff et al. 2002).  
Markets for each product were different and that difference is manifested in 
the distribution of productive sites in the surface record. Agricultural production 
appears to have been focused on local markets, although there may have been 
surplus exportation to Rome or the provinces in areas such as Torrimpietra, Forum 
Novum, and the Albegna Valley. Torrimpietra was close enough to Rome, which may 
have been its primary market, that agricultural products could have been packaged 
in leather or fiber bags, or wooden barrels (as per Panella and Tchernia 2002; De 
Sena 2005: 6; Marzano 2007: 104). Ceramic production was likely geared towards 
local markets, as well. Sites with wasters were typically located nearer to roads and 
water (i.e., rivers and the Tyrrhenian Sea) than were agricultural sites, which is 
indicative both of the necessity of regular water for clay refinement and the 
importance of time and labor-efficient routes for transporting finished goods 
(Jackson and Greene 2008: 501). Ceramic production sites included in this study 
were rarely identified as amphora manufactories and instead seem to have been 
focused upon the production of building supplies, tablewares, and cooking wares. 
We can discern a change in ceramic production from the Middle Empire onwards 
with the decreased number of ceramic establishments at Telamon, which 
presumably produced for provincial exportation, and around Saturnia, which likely 
took advantage of both the urban market and the important crossroads located at 
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the city (Figure 22). Contraction from these areas provides evidence for both the 
widely acknowledged decrease in exportation of agricultural and ceramic goods 
from Italy and the decreased prominence of urban centers in late Imperial Italy. 
Metal production, being so constrained by the location of ore deposits, was heavily 
reliant on distant markets for its products. This spatial restriction may account for 
the sites’ nearness to arterial roads in the northern portion of the study area. Textile 
production seems to have been geared toward household production and, as such, 
was less reliant upon urban areas or transport routes. Its primary needs would have 
been raw materials in the form of wool or plant fibers, which could be obtained 
either by raising sheep or growing flax, or by trade in exchange for other, possibly 
agricultural, goods (Wild 2008). If textile production was, in some cases, geared 
towards sale either to neighbors or more distant markets, products would have 
been easier to transport long distances than either agricultural produce, which 
might spoil, or ceramics, whose fragility and weight could be difficult to manage. 
Thus, distance from markets may have been less of a problem for textile producers 
than for other producers who intended to sell to distant markets.  
Textile production would seem to have been less centralized than the other 
types of production. It was reliant on widely available materials and, based on what 
we understand of Roman gender roles, knowledge passed down, presumably, from 
mother to daughter (Hawkins 2012: 181–182; Erdkamp 2012a: 249–251; Wild 
2008; Meyers 2013; Roth 2004: 104). We assume that weaving, like cooking or 
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cleaning, was a regular household chore that was taught to children so that they 
could do it well when they had their own households, although this may not have 
been the case in all homes. Nevertheless, weaving is understood to be different from 
potting, farming, or metallurgy in that it was a basic life skill for women and not a 
vocation for which specialized knowledge was passed down through farmers or 
tradespeople (Gleba 2008: 196). Production outside the home, at a workshop of 
industry level, was likely to have been performed by craftspeople of either sex, and 
knowledge about practices or fashions may have been exchanged outside of familial 
networks (Gleba 2008: 201–202). 
More generally speaking, farms tended to be smaller than connected farms. 
There were, however, large farms and small connected farms (Table 13, Table 14). 
This observation suggests that rural inhabitants made choices on how to expend 
their money or influence that had little to do with modern notions of Romans as 
conspicuous consumers. Large farms may have resulted from decisions to maintain 
a modest, but more expansive, style of living, while small connected farms may 
indicate the opposite – lavish expenditure on decorations, and time and effort given 
to expanding the home’s socio-economic reach, while maintaining a relatively small 
footprint on the land. Either of these choices would have put rural homes on 
different short and long-term trajectories involving differing degrees of investment 
in the home, in its productive capabilities, and in its surrounding community or 
communities.  
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Farms and connected farms showed unique placement patterns with respect 
to their proximity to urban areas and transportation routes. It must be remembered 
that, as with the survey data, our data on roads, ancient river courses, and urban 
sites is frequently incomplete. Thus, these observations, like those above and those 
that follow, are tentative and subject to revision. Nevertheless, while the difference 
in mean distances between farms versus connected farms and arterial roads, towns, 
rivers, etc., was sometimes slight, farms clearly favored locations nearer to towns, 
and connected farms preferred locations nearer to roads and river courses. This 
observation has clear implications for our understanding of the manner in which 
different types of farmers engaged with local areas, the region, and distant 
provinces. It would seem that connected farms were more likely to be transporting 
their goods elsewhere (Rome and the provinces, perhaps), while farms were more 
likely to market their products in the town(s) nearest to them. Farms may also have 
been heavily reliant upon urban areas to meet their social, religious, and 
governmental needs, in addition to their trade and economic needs. Product 
consumption would have had patterns similar to product distribution. Connected 
farms could draw upon products not immediately available to their neighbors, while 
farms would exchange with neighbors or nearby communities for goods that they 
might not be able to produce themselves. Connected farms, however, did not subsist 
entirely on extra-local goods and services, for this would have been both 
uneconomical and would have failed to sustain dependency relationships upon 
which rural residents were reliant (Marzano 2007: 181–182). The decline of 
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settlement around urban areas during the Middle and Late Empire signals a shift 
from farmers’ reliance on urban areas to farmers’ reliance on rural estates owned by 
those who had either always resided in the countryside or had recently moved there 
and invested their wealth in rural estates. These rural estates came to provide the 
services that had previously been available only in vici, towns, and cities (Cf. 
Whittaker 1990). 
What factors may have affected site longevity? 
Site longevity was examined with a view to understanding what measurable 
variables contributed to continuous site occupation. Trends in types of sites were 
examined, as well as the environmental conditions that might have been best suited 
to support farms and connected farms. The conclusions reached here may or may 
not be applicable to other regions of Italy, or of the Roman Empire, but provide a 
mark from which to measure differences in other areas. 
Small farmers of limited means would have struggled to make ends meet 
when negative changes in environment, politics, or economy struck, while those 
who could support more might simply have had to scale back given the same 
conditions. In short, farmers were more acutely affected by local changes than were 
connected farmers. 
Similarly, connected farms as a class were much more resilient than farms. 
Seventy-three percent of connected farms survived through all four periods under 
study, compared to 36% of farms. This disparity is significant when we consider the 
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role that access to information and resources played in the ability of sites to prosper 
for any length of time. It is argued here that higher levels of connectivity acted as a 
safeguard against failure (Marston 2011: 192). Connectivity here can be taken to 
include access to information on products, properties, markets, etc., horizontal 
dependent relationships with other, equally connected peers, and vertical 
dependent relationships with those who would be obligated to repay favors in times 
of crisis. These three aspects of connectivity, when combined with various risk 
management behaviors, had the potential to limit any damage to a connected 
farmer’s status or property during difficult times (Grey 2011; Gallant 1991). And, as 
was the case with large sites, connected farmers may have been able to withstand a 
greater degree of adversity without failure than farms could.  
Analysis of one-period alongside four-period farm and connected-farm sites 
sheds some light on what factors may have been important for site survival. Bearing 
in mind that sites may have been inhabited in the period preceding the Late 
Republic, the periods with the highest number of one-period sites were the Late 
Republic and Early Empire. One-period farms outnumbered one-period connected 
farms 42 to 1 in the Late Republic and 41 to 1 in the Early Empire. Thus it was more 
common for farms, as opposed to connected farms, to be founded and expire 
quickly. The mean distance from one-period farms to infrastructure and market 
features was higher than the all site mean distances and the four-period mean 
distances to those same features (Figure 29). When contrasted with the closeness of 
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four-period sites to transportation routes, it becomes clear that the distance 
between one-period sites and important socio-economic corridors may have 
thwarted any attempts by one-period farmers to grow and engage actively with 
their communities and marketplaces. If they were unable to access goods, services, 
and social networks, it may not have mattered whether or not they were situated on 
fertile land or could produce a surplus. It is in the study of one-period farm locations 
that the importance of proximity to transport, trade, and society becomes especially 
obvious. Figure 34 demonstrates that many one-period sites were in fact located 
with an advantageous aspect, thereby guaranteeing that their crops would have 
ample sunlight, but even this was not sufficient to sustain them. Likewise, one-
period and four-period farms and connected farms were located on soils of similar 
quality. Thus it appears that neither soil quality nor aspect played a significant role 
in rural site longevity.  
Land for site placement was deliberately chosen with a view to soil fertility, 
maximization of sunlight, and proximity either to markets or transport routes. 
Although many sites failed that were located in areas of poor soil quality or limited 
sunlight, ideal location was no guarantee of success. Nor was poor soil or 
disadvantageous aspect a guarantee of failure. This observation leads us to conclude 
that connectivity and good management may have played more significant roles in 
the longevity of rural sites. Management practices are invisible in archaeological 
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survey, but connectivity can be teased out through studies of transportation 
networks and rural consumption patterns.  
What can production and consumption patterns tell us about Roman 
trade networks and the economy? 
Production 
For some time approaches to studying the Roman economy have been rooted 
in contemporary political and economic discourse. Some wished to imagine a 
Roman Empire that functioned very much in the same way that 20th century 
capitalist economies did, while others preferred to see the economy as primitive and 
restricted to local trade, except in instances of luxury trade. In the end, of course, 
neither of those polarizing views is realistic because of diachronic and spatial 
differences in the Roman economy. Nevertheless, several scholars attempted to 
prove one side or the other through the use of material culture, and inevitably came 
to conclusions that supported either the primitivist or modernist view (Duncan-
Jones 1982). These arguments have been largely abandoned over the course of the 
past twenty years in favor of decidedly modern studies that address economic 
growth, gross domestic product, ancient incomes, and technological development as 
the engine of economic growth (Scheidel 2001, 2007, 2009; Temin 2001, 2006, 
2013; Bang 2007; Wilson 2002). While this study aims to take a microeconomic look 
at the economy in central Tyrrhenian Italy, its findings have implications for our 
understanding of the ways in which the economy or economies functioned in the 
Roman Empire.  
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As discussed above, production tended to flourish in areas where markets or 
transportation routes were nearby. A Late Republican/Early Imperial boom in site 
and production numbers illustrates the possibilities brought about by imperial 
expansion and population movement in and out of Italy. Rural dwellers took 
advantage of the opportunity to establish new farm sites and, in instances of 
surplus, profit from supplying the needs of external or distant markets. By the 
Middle Empire, increasing independence on the part of the provinces, combined 
with the heavy reliance of Rome on imported agricultural products, limited those 
markets that Late Republican/Early Imperial sites had serviced. Perhaps as a result 
of changes in demand levels and political upheaval, settlement and production 
contracted significantly during the Middle Empire, particularly in the northern 
portion of the study area. By the Late Empire, a new productive landscape emerged 
that focused primarily on producing for local, rural markets. Production moved 
away from the coast and urban areas, instead being dispersed throughout the 
countryside (Vaccaro 2008: 246–247). In the northern portion of the study area, 
which had been so decimated during the Middle Empire, dozens of new sites 
emerged, many of which were productive in nature. Whether this repopulation of 
the countryside occurred as a result of renewed imperial interest in mining sites, or 
as a result of the area’s decreased dependence upon Rome is unclear. Beginning in 
330 AD Rome ceased to be the Empire’s capital and may have had less sway over the 
rest of the peninsula’s production and trade (Loseby 2012). We may assume, then, 
that the northern portion of the study area was well-suited to local economic 
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activity and took advantage of that by establishing new sites. Such a pattern is 
attested elsewhere (Verryke and Vermeulen 2009; Pettegrew 2007).  
Site sustainability and economic success may have hinged on several 
important and interrelated factors: insulation from variable external markets, 
advantageous location, and adaptability. Vaccaro (2008) addressed the first of these 
factors, and his conclusions seem valid given that many of the productive sites in the 
study area that disappeared in or around the Middle Empire seem to have been 
geared toward serving distant markets. It was those sites that focused on producing 
for nearby markets, or peninsular markets about which they might have had reliable 
information, that were able to survive and continue producing. Location, too, was 
key to economic success. The best locations seem to have had access to markets and 
information, while at the same time being accessible to rural neighbors. These sites 
were able to withstand Middle Imperial changes in trade patterns and rural 
organization. To that end, the ability of sites to adapt to changing economic 
situations may have determined how well they were able to engage different 
markets and continue to produce. The kilns near Telamon, for instance, are 
presumed here to have depended heavily on demand from external markets, as well 
as the agricultural production of inland sites. While we could view these sites as 
victims of circumstance that were unable to sustain business once inland production 
began to decline and external demand flagged, we might also consider why they did 
not change what they produced in order that they might market their goods to local 
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consumers. It may be that they did attempt such a change, but that there was 
insufficient purchasing power or too few markets to support the number of kilns 
located around Telamon. The point is, it is important to consider ancient sites as 
dynamic parts of the landscape that could never be entirely at the mercy of external 
forces. We need to see Middle and Late Imperial changes in settlement patterns and 
internal site organization as choices brought about as a means of adapting to 
changing socio-economic situations. The excavated rural sites where productive 
equipment overtook domestic areas can be seen as material evidence for adaptive 
choices in the later Empire. While we tend to view the inhabitants of such sites as 
impoverished and unable to maintain their formerly grand lifestyles, we might 
instead see them as pragmatists who recognized that their continued prosperity 
relied upon producing something new, or more of what they had already been 
producing. This adaptability would help to ensure that they could continue to 
actively engage in rural life. 
Consumption 
I now turn to rural consumption patterns as indicators of economic 
organization. Distribution patterns of domestic and imported goods were vastly 
different, suggesting that priorities of distribution varied depending on the product 
being distributed. These disparate patterns also confirm that there was no 
homogeneous Roman material culture, even at the Empire’s heart. The distribution 
of domestic products, specifically terra sigillata and black gloss ceramics, indicates 
that distribution was widespread, although uneven. Some survey areas had higher 
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proportions of sites with terra sigillata or black gloss than others. Although we 
cannot pinpoint specific production points for these wares because of the 
coarseness of the available data, we may assume that they were produced either 
within the study area or not much beyond it. Arezzo was the prime manufacturer of 
early terra sigillata, and black gloss manufactories have been identified at Veii, 
Marcianella, Volterra and Capena, as well as further south in Campania (Di Giuseppe 
2012:62–107; Sternini 2012; Roth 2007). The proximity of sites to ceramic 
manufactories would have simplified transport and trade of the ceramic products.  
The imported goods under study included African Red Slip (ARS) and marble. 
Marble was bulky and expensive, and probably transported only when buyers had 
been arranged, whereas ARS, once it had reached Italy, could be traded by small-
scale itinerant traders or larger scale bulk trade operations. As a result, marble 
distribution was much more constrained than ARS distribution (Witcher 2006a: 
107). Both, however, were less common and widespread than peninsular products. 
Import distribution tended to center around Rome, although ARS achieved relative 
ubiquity in some pockets far from Rome. That it occurred only in pockets suggests 
either that only small quantities of the ware were traded beyond Rome and could 
thus only supply the areas directly on trade routes, or that interregional trade was 
not so free and common as we might envision. In this scenario, individual traders, 
carting loads from Rome or Ostia, may have sold directly to customers along major 
roads or rivers rather than to other traders, who might have sold beyond the main 
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transportation routes. If we imagine this Rome-based, centralized import trade, then 
it is easy to explain the restricted distribution of ARS and marble. 
Both the domestic and import distribution patterns highlight the importance 
of central Italy’s transportation network. Much emphasis has been put on the 
importance of river trade, but it would appear from the pattern of import 
distribution that river trade was primarily downstream rather than upstream 
(Adams 2012: 227–229; McCallum 2004). Some products were undoubtedly sent up 
the Tiber, but most seem to have been transported with the current or by road. 
Thus, those goods that came into Rome from the sea would not have traveled far 
beyond its bounds in bulk except under special circumstances. The importance of 
the road network cannot be overstated, especially where local trade is concerned 
(Laurence 1999; Adams 2012: 229–231; Westermann 1928). Many portions of the 
study area were not traversed by navigable rivers and would have had to depend 
either partially or completely on roads for travel and transport to and from markets. 
The Forum Novum survey area, which was situated next to the Tiber River but on 
the other side of the river from the Via Flaminia, showed no evidence of ARS 
presence at any of its sites. The only archaeologically logical reason for this is that 
those wares, when borne northbound, were taken by road rather than by river. For 
this reason, Forum Novum was bypassed entirely by ARS traders on their way to 
more northerly markets. This is one instance of distribution patterns highlighting 
the most important trade routes. Based on inland ARS distribution patterns, the Viae 
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Cassia and Clodia seem to have been commonly used northbound routes, and the 
Via Salaria a popular east or westbound route.  
The overall picture that emerges of central Tyrrhenian Italy is that of an area 
primarily governed by local (i.e., less than a day’s journey) trade and small-scale 
community interaction. Some rural residents were a part of broader trade, 
communication, and information networks, but the majority of the rural population 
was relatively insular. For movement of goods, rural dwellers and tradespeople 
favored roads, which were operable year-round, over rivers, which experienced 
seasonal variations in level and flow. This scenario contrasts markedly with that 
presented by Carandini (1985), Morley (1996: 131ff.), and others who imagine the 
Late Republican and Early Imperial Italian countryside as ruled by large estates 
producing surplus for distant markets, either in the provinces or in Rome. If 
anything, large estates seem to have played a greater role—both in terms of social 
importance and rural presence—during the Middle and Late Empire when the farm 
to connected farm ratio was 3 to 1, rather than 5 to 1 as in the Late Republic (Grey 
2011; Francovich 2003; Costambeys 2009: 93; Table 12).  
Spatial analysis of finds and site locations indicates that only a small 
proportion of rural inhabitants were engaging with distant peninsular or provincial 
markets. This conclusion has implications not only for our understanding of the 
degree to which most central Italians interacted with the market, but also for the 
manner in which we conduct archaeological surveys. Rather than a well integrated 
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economy with spatially homogeneous access to and distribution of goods, central 
Tyrrhenian Italy instead had regular access to locally made goods. Foreign or high-
value goods appear only to have been accessible to those connected to arterial road 
networks. Consumption patterns attest to the differential distribution of domestic 
versus imported goods and the significance of some transportation routes over 
others.  
From a methodological perspective, the conclusions reached by this study 
reinforce the importance of local ceramic chronologies for surface survey. While it 
has been widely noted that African Red Slip ware is variably distributed across the 
landscape, it is only recently that details are emerging as to the pattern(s) of that 
variability (Witcher 2006c: 46; Fentress et al. 2004; Tol 2013). It would appear that 
although African Red Slip ware was not as prestigious as metalwares, it was still 
only available to the most well connected areas and people. As such, it is not a 
reliable indicator of Imperial habitation in much of the area under study.  
Different types of production were organized according to the natural 
allocation of resources needed for production and the manner in which the products 
were exchanged. Production occurred at sites of all sizes, allowing us to reject the 
popular notion that large rural sites had a monopoly over large-scale production 
(Marzano 2007).  
Evidence for tenancy and/or imperial oversight of production, specifically 
metal, is visible, although subject to revision as more information becomes 
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available. These data have the potential to significantly refine our understanding of 
the organization of peninsular Italian mines, about which we know far less than 
their counterparts in the eastern or western provinces (Hirt 2010). 
Future Directions 
The summary of this area’s economic activity is by no means intended to be 
understood as representative of the rest of Italy or the Roman Empire. Instead it is a 
starting point from which we may refine how we look at the ways that production, 
consumption, and trade occurred during the Roman period and the ways that 
economic activities are manifested in the results of archaeological survey. Logic 
dictates that if we are to reach an understanding about trends in the Roman 
economy, we should work with a large enough dataset to be able to draw reliable 
conclusions. Comparative survey provides this dataset, although it is often in need of 
substantial tweaking and finessing. However, even with a dataset of more than 
3,000 sites, there are still lacunae in the data and, as a result, gaps in the conclusions 
that can be drawn about the nature of rural production and economy in central 
Tyrrhenian Italy. More coastal sites would complement the patterns identified in the 
Albegna Valley area. More riverside sites could clarify the role of the Tiber River in 
northbound and southbound trade. Better knowledge of non-consular road 
locations, ancient land cover, and soil quality would potentially enrich our 
understanding of location choice and site longevity. More extensive excavations of 
late Roman farms and connected farms could provide evidence that helps to explain 
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the coping strategies adopted by rural residents when socio-economic changes 
resulted in massive changes to the rural landscape. In short, while this study has 
formed hypotheses based on a comparatively large amount of data, more data is 
required in order to test, confirm, or deny these hypotheses. 
Ideally there would not simply be more data, but better data. Consistency in 
recording practices is woefully absent, both between and within surveys. Regular 
publication and enumeration of finds for each identified site would both reinforce 
surveyors’ interpretations and permit reinterpretation by others. Publishing 
information on types of vessels, quality of vessels, and sizes of sherds would allow 
for more detailed studies on artifact distribution and consumption. Identification of 
areas within a site that might have been used for particular purposes or during 
particular periods could show the manner in which sites expanded, shrank, or 
repurposed themselves over time. From a methodological standpoint, if excavation 
were to occur at any of these sites, it would be worthwhile knowing whether period-
specific scatters corresponded to actual subsurface activity during those periods or 
whether taphonomic forces simply separated material dated to one period from 
material dated to another. Most importantly, projects should record and publish 
data with a view to making it as flexible and informative as money and time permit. 
While recording strategies should be designed with a project’s goals in mind, they 
should also be comprehensive enough that they are able to contribute to larger 
debates and be integrated with other survey data without too much trouble. 
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Survey data could add much to questions of demography and population. 
What continues to elude us in archaeological survey, and to some extent in 
excavation, is how we can identify evidence for slavery. If we could point to specific 
areas where slave labor was more common or individual slave populations higher, 
we would be able to add considerably to the discourse on farm organization, rural 
organization, labor supply, and the Roman economy more generally. At present we 
are somewhat handicapped by our inability to identify and quantify this sector of 
the Roman population that, for centuries, was integral to rural production and 
consumption. The absence of archaeological evidence on these people has led us to 
draw comparisons based on more modern slave populations, but this approach, 
though well-meaning, is both misguided and misleading. Instead we need to focus 
on the archaeological evidence available to us – not just the occasional shackle, but 
variations in ceramic ware types within households, intrasite distribution patterns 
of objects or architecture that seem incongruous, and local and regional epigraphic 
records that might give some clue to proportions of slaves and non-slaves in any 
given area. In so doing, we may finally address the decades-old concept of the 
“slave-staffed villa” that has so dominated Roman rural studies. Furthermore, if we 
are able to identify assemblages that are indicative of slavery, it may someday be 
possible to locate slavery in the surface archaeological record.  
Finally, we need to study the countryside as a whole – farms and connected 
farms interacting with one another, with urban areas, with distant markets. Too 
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frequently we fall into the trap of focusing on the wealth of villas, the productive 
role of rural sites, or every area’s subordinate relationship to Rome. If we are to 
begin to understand the reasons and the ways that rural Romans interacted with 
their surroundings, we must attempt to envision such processes from their 
perspectives, rather than from the Rome or urban-centric standpoint that has 
dominated rural discourse for so long. 
This study has accomplished two important things. First, it has taken a 
methodological step forward in showing that it is possible to examine survey data 
from multiple sources on a detailed level in order to extend our knowledge beyond 
the usual density-based conclusions reached by comparative surveys. Second, it has 
established Late Republican and Imperial rural production and consumption 
patterns for central Tyrrhenian Italy.  As such, this study serves as both a model for 
future comparative survey projects and a model against which we may examine 
production and consumption patterns in other regions of Italy and the Empire.  
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TABLES 
 
Table 1. Historical periods referred to in the text. 
Period Dates 
Late Republic 200–30 BC 
Early Empire 30 BC–100 AD 
Middle Empire 100–300 AD 
Late Empire 300–400 AD 
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Table 2. Roman roads, the cities that they linked, and their dates of construction. 
Per Laurence 1999, Ward Perkins 1957, and Ward Perkins 1962.  
Road Name Start - End (N-S, W-E) Date of Construction 
Via Appia Roma - Brundisium 312 - 264 BC 
Via Flaminia Ariminum - Roma 220 BC 
Via Aemilia Placentia - Ariminum 187 BC 
Via Domitiana Sinuessa - Neapolis 95 AD 
Via Popilia Capua - Rhegium 132 BC 
Via Postumia Placentia - Aquileia 148 - 47 BC 
Via Salaria Roma - Reate 3?? BC 
Via Valeria Roma - Corfinium 307 BC 
Via Aurelia Vada Volaterrana - Roma 241 BC 
Via Popillia-Annia Patavium - Ariminum 131 BC 
Via Cassia Luna – Roma 171-154? BC 
Via Clodia Pisa - Roma 240? BC 
Via Latina Roma - Beneventum ? 
Via Tiburtina Roma - Tibur 3?? BC 
 
  
279 
  
Table 3. Aqueducts of Rome: names, lengths, and construction dates, per Aicher 
1995 and Martini 1976. 
Aqueduct Name Length Date of Construction 
Aqua Appia 16.5 km 312 BC 
Aqua Anio Vetus 81 km 272–269 BC 
Aqua Marcia 91 km 144–140 BC 
Aqua Tepula 18 km 125 BC 
Aqua Iulia 23 km 33 BC 
Aqua Virgo 21 km 19 BC 
Aqua Alsietina 33 km 2 BC 
Aqua Claudia 69 km 38–52 AD 
Aqua Anio Novus 87 km 38–52 AD 
Aqua Traiana 58 km 109 AD 
Aqua Alexandrina 22 km 226 AD 
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Table 4. A comparison of site terminology used by the Albegna Valley Survey and 
the Chianti Senese CA (Carandini et al. 2002; Valenti 1995).  
Albegna Valley (Carandini et al. 2002) Chianti Senese CA (Valenti 
1995) 
Villaggio 1: 4,000-10,000 sq.m., with separate 
areas of construction and no traces of 
architectonic decoration 
Villagio 2: As above, but larger than 10,000 
sq.m. 
Castello: Fortified settlement of the medieval 
period, with documentary evidence 
Torre: Remains of medieval walls in strategic 
positions 
Statio: Extensive site at least 10,000 sq.m. with 
evidence of baths, along a Roman road whose 
identification is confirmed by ancient itineraries 
Porto: Settlement on the sea, with evidence of 
infrastructure for trade and docking, whose 
existence is confirmed by ancient itineraries or 
other literary sources 
Villa: Settlement of notable extent (from 2,500 
sq.m. upwards) with traces of complex 
architecture (e.g. columns, mosaics, 
cryptoportici) 
Casa 1: Concentration of material smaller than 
30x30m, without luxury materials, with evidence 
of domestic activity (e.g. dolia, amphorae, mills, 
loom weights) 
Casa 2: Larger than 30x30 or 40x40m., remains 
evident of stone walls and/or opus spicatum, 
cocciopesto, plaster 
Casa/tomba: Scatter of tiles, in general no 
bigger than 10x10m, without material that 
allows specific identification 
Tomba: funerary inscriptions, architectural 
fragments, skeletal remains with tiles 
Necropoli: More than 5 tombs in a group, 
fragments of tiles 
Tempio/Santuario: Presence of ex-votos, 
inscriptions, news/bibliography 
Fornace: wasters or firebricks, reddening of the 
earth corresponding to an outcrop of finds 
Scarico: Material in large quantity without 
Off-site/frequentation: 
Scarce traces of a building 
completely constructed of 
perishable materials (hut) 
Earthen house: Coarse 
wares, roof tiles.  
Stone house: Tableware, 
cookware, roof tiles, stones.   
Medium-large complex 
(large farm or villa): 
Tableware, cookware, 
storage vessels, millstones, 
stone blocks, cocciopesto, 
roof tiles, tesserae. 
Cappuccina tomb: 
Hellenstic period, small 
concentration of irregular 
form; black gloss, roof tiles, 
bones. 
Kiln: Wasters, reddened 
earth, structural elements. 
Oppidum: Circuit wall, 
squared stones, roof tiles, 
scarce ceramics, circular 
plan, half hectare or a 
hectare. 
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Albegna Valley (Carandini et al. 2002) Chianti Senese CA (Valenti 
1995) 
functional association 
Cava: site of extraction for construction stones 
Sporadico: Isolated material, but sufficiently 
significant to be noted 
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Table 5. Description of site types in the present study. 
SITE TYPE FINDS 
Aqueduct Based on published description(s) 
Bridge Based on published description(s) 
Castellum Aquarum 
(Water dispersal 
tower) 
Based on published description(s) 
Cave Based on published description(s) 
Centuriation (Marked 
land division) 
Based on published description(s) 
Cistern Masonry structure, often rectangular, with plastered 
interior 
Columbarium 
(Dovecote or 
Cremation Cemetery) 
Wall with several small niches 
Cuniculus (Water 
channel) 
Based on published description(s) 
Defensive Outpost Based on published description(s) 
Farm Domestic evidence (e.g., common ware, fine wares), 
structural evidence (e.g., bricks, tiles), and possible 
evidence of agricultural, ceramic, metal, or textile 
production (e.g., mill, wasters, slag, loom weights) 
Farm, Connected Domestic evidence (e.g., common wares, fine wares), 
structural evidence (e.g., bricks, tiles), evidence of 
connectedness to larger markets of goods and labor 
(e.g., mosaics, marble, painted plaster, amphorae), and 
possible evidence of agricultural, ceramic, metal, or 
textile production (e.g., mill, wasters, slag, loom 
weights) 
Farms Evidence for more than one farm in a discrete area 
Fortification Based on published description(s) 
Kiln Evidence of ceramic production (e.g., wasters, kiln 
architecture, blackened/reddened earth) 
Off-site Scatter Limited or undiagnostic finds of small spatial extent 
Oppidum (Fortified 
town) 
Based on published description(s) 
Outbuilding Domestic or productive ceramics (e.g., common ware, 
amphorae), structural evidence (e.g., bricks, tiles), and 
spatial association with a larger structure 
Port Based on published description(s) 
Religious Area Votive offerings, absence of domestic or productive 
ceramics 
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SITE TYPE FINDS 
Road Structural remains (paving stones, vel sim) 
Statio Based on published description(s) 
Thermae (Baths) Based on published description(s) 
Tomb Bones and tiles or rock-cut niche, small spatial extent 
Tombs Bones and tiles or rock-cut niches 
Tower Based on published description(s) 
Town Based on published description(s) 
Unknown Finds assemblage of unknown identification 
Village Based on published description(s) 
Wall Structural remains 
Well Structural remains 
Workshop Evidence of agricultural, ceramic, metal, or textile 
production (e.g., mill, wasters, slag, loom weights) 
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Table 6. Production types and the finds used to identify them. 
Production Type Finds 
Agricultural Mill(s) and/or press(es) 
Agro-Industrial Agricultural and Industrial finds 
Industrial – Ceramic Kiln architecture, wasters, blackened earth 
Industrial – Ceramic and Metal I–C and I–M finds 
Industrial – Ceramic and Textile I–C and I–T finds 
Industrial – Metal Slag 
Industrial – Metal and Textile I–M and I–T finds 
Industrial – Textile Loom weights 
Unclear Survey author identifies site, no finds 
evidence 
Unknown No evidence of specific production type. In 
some cases production would not have 
occurred, while in others, where it may have 
occurred, evidence for production is absent. 
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Table 7. Coordinate systems used by individual surveys.  
Coordinate Format Survey(s) 
Istituto Geografico Militare (IGM) 
Serie 25v 
(e.g., F 129 II SE 333070, C24750390, 
or 708801) 
Acquapendente 
Chianti Senese Carta Archeologica (CA) 
Chiusdino CA 
Lago di Bracciano 
Monte Amiata CA 
Murlo CA 
Pienza CA 
Rieti 
Sutrium Forma Italiae (FI) 
Val d’Elsa CA 
Universal Transverse Mercator (UTM) 
UTM Zone 32N, WGS84 
(e.g., 695400 4697800) 
Albegna Valley 
Civitella d’Arna 
Forum Novum FI 
Radicofani CA 
None  Ardea FI 
Blera 
Torrimpietra FI 
Vicus Matrini FI 
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Table 8. Identifying size characteristics (in square meters) for particular site types 
according to various survey publications. 
 Albegna 
Valley 
Chianti 
Senese CA 
Murlo CA Pienza 
CA 
Radico-
fani CA 
Rieti 
Farm    875  >2,000 
Farm-
stead 
     <2,000 
Habita-
tion 
   100 to 
400 
  
House 
1 
900    100 to 400  
House 
2 
1600    400 to 
1,600 
 
House/ 
Tomb 
100      
Oppi-
dum 
 5,000 to 
10,000 
    
Perish-
able 
House 
  “small 
dimen-
sions” 
   
Statio 10,000      
Tomb  “small 
concen-
tration” 
“small 
concen-
tration” 
4 to 16   
Villa 2,500  “medium to 
large” 
2,800  Evidence 
of luxury 
Village 4,000 to 
10,000 
   5,000 to 
40,000 
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Table 9. Proportion of sites that identified absolute site size. 
Survey Name Proportion of Sites with Size Data 
Acquapendente 6% 
Albegna Valley 76% 
Ardea FI 0% 
Blera 0.7% 
Chianti Senese CA 68% 
Chiusdino CA 52% 
Civitella d’Arna 96% 
Cures Sabini 100% 
Forum Novum FI 93% 
Lago di Bracciano 13% 
Monte Amiata CA 75% 
Murlo CA 83% 
Pienza CA 26% 
Radicofani CA 95% 
Sutrium FI 9% 
Rieti 92% 
Torrimpietra FI 46% 
Val d’Elsa CA 58% 
Vicus Matrini FI 15% 
 
Table 10. Site size classification and number of sites of each size. 
 Unknown Small Small-
Medium 
Medium Medium-
Large 
Large 
Square 
meters 
 1–2100 2101–
8500 
8501–
30000 
30001–
125000 
125000–
240000 
Number 
of sites 
1424 1212 250 117 13 4 
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Table 11. Diachronic change in site numbers, by size. 
 Unknown 
Size 
Small Small-
Med 
Medium Medium-
Large 
Large 
Late 
Republic 
635 1025 225 107 10 4 
Early 
Empire 
628 
1.1%  
763 
25.6%  
220 
2.2%  
101 
5.6%  
9 
10%  
2 
50%  
Middle 
Empire 
454 
11.8%  
445 
41.7%  
152 
30.9%  
89 
11.9%  
9 
= 
2 
= 
Late 
Empire 
331 
27.1%  
240 
46.1%  
82 
46.1%  
51 
42.7%  
8 
11%  
1 
50%  
Total 
Change 
47.9%  
  
76.6%  63.6%  52.3%  20%  75%  
 
Table 12. Ratio of farms to connected farms over the study period. 
 Farms Connected Farms Ratio 
Late Republic 1319 257 5.1 : 1 
Early Empire 1145 
13.2%   
288 
12%   
4 : 1 
Middle Empire 697 
39.1%   
250 
13.2%   
2.8 : 1 
Late Empire 454 
34.9%   
144 
42.4%   
3.2 : 1 
Total Change 65.6%     44%    
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Table 13. Diachronic change in number of farms, by size. 
Farms Unknown 
Size 
(751) 
Small 
(968) 
Small-
Medium 
(141) 
Medium 
(22) 
Medium-
Large (3) 
Large 
(1) 
Late 
Republic 
361 818 121 17 2 1 
Early 
Empire 
412 
14.1%  
600 
26.7%  
115 
5%  
17 
=  
1 
50%  
0 
100%  
Middle 
Empire 
296 
28.2%  
323 
46.2%  
67 
41.7%  
11 
35.3%  
0 
100%  
0 
= 
Late 
Empire 
222 
25%  
189 
41.5%  
33 
50.7%  
9 
18.2%  
1 
100%  
0 
= 
Total 
Change 
38.5%  76.9%  72.7%  47%  50%  100%  
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Table 14. Diachronic change in number of connected farms, by size. 
Connected 
Farms 
Unknown 
Size 
(121) 
Small 
(56) 
Small-
Medium 
(93) 
Medium 
(72) 
Large 
(5) 
Very 
Large 
(1) 
Late 
Republic 
62 38 84 68 5 1 
Early 
Empire 
77 
24.2%  
48 
26.3%  
91 
8.3%  
67 
1.5%  
5 
= 
1 
= 
Middle 
Empire 
67 
13%  
40 
16.7%  
73 
19.8%  
65 
3%  
5 
= 
1 
= 
Late 
Empire 
41 
38.8%  
21 
47.5%  
42 
42.5%  
36 
44.6%  
4 
20%  
1 
= 
Total 
Change 
33.9%  44.7%  50%  47%  20%  = 
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Table 15. Number of farm and connected farm sites identified by continuity of 
occupation.  
 Farms Connected Farms Ratio F:CF 
LR 461 11 41.9:1 
LR-EE 382 46 8.3:1 
LR-EE-ME  220 95 2.3:1 
LR-EE-ME-LE 219 101 2.2:1 
LR-EE-LE 9 2 4.5:1 
LR-ME 0 2 0:1 
LR-ME-LE 1 0 1:0 
LR-LE 5 0 5:0 
EE 81 2 40.5:1 
EE-ME 59 10 5.9:1 
EE-ME-LE 152 32 4.75:1 
EE-LE 3 0 3:0 
ME 11 4 2.75:1 
ME-LE 14 6 2.3:1 
LE 34 1 34:1 
All period 
continuity
  
Three 
period 
continuity 
Three 
periods 
with gap 
Two period 
continuity 
Two 
periods 
with gap 
Single 
period 
occupation 
 
Table 16. Diachronic change in number of agricultural farms by size. 
Farms Unknown 
Size (11) 
Small 
(6) 
Small-
Medium 
(1) 
Medium 
(0) 
Medium-
Large (0) 
Large 
(0) 
LR 5 4 0    
EE 6 5 1    
ME 4 5 1    
LE 3 5 0    
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Table 17. Diachronic change in number of agricultural connected farms, by size. 
Connected 
Farms 
Unknown 
Size (12) 
Small 
(2) 
Small-
Medium 
(5) 
Medium 
(3) 
Medium-
Large 
(1) 
Large 
(0) 
LR 4 1 4 2 1  
EE 4 1 5 2 1  
ME 4 0 4 3 1  
LE 5 0 4 3 1  
 
Table 18. Diachronic change in the number of kilns, by size. 
Kilns Unknown 
Size (9) 
Small 
(22) 
Small-
Medium 
(5) 
Medium 
(2) 
Medium-
Large 
(0) 
Large 
(0) 
LR 6 20 5 2   
EE 4 16 4 1   
ME 2 11 3 1   
LE 2 6 3 0   
 
Table 19. Diachronic change in the number of ceramic-producing farms, by size. 
Farms Unknown 
Size (5) 
Small 
(32) 
Small-
Medium 
(10) 
Medium 
(0) 
Medium-
Large 
(0) 
Large 
(0) 
LR 4 26 10    
EE 3 25 8    
ME 0 20 3    
LE 2 10 2    
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Table 20. Diachronic change in the number of ceramic-producing connected farms, 
by size. 
Connected 
Farms 
Unknown 
Size (0) 
Small 
(1) 
Small-
Medium 
(3) 
Medium 
(5) 
Medium-
Large (0) 
Large 
(0) 
LR  1 3 4   
EE  1 3 4   
ME  1 2 5   
LE  0 2 3   
 
Table 21. Diachronic change in the number of metal-producing farms, by size. 
Farms Unknown 
Size (16) 
Small 
(30) 
Small-
Medium 
(1) 
Medium 
(0) 
Medium-
Large (0) 
Large 
(0) 
LR 10 23 1    
EE 11 15 1    
ME 1 1 0    
LE 3 7 0    
 
Table 22. Diachronic change in the number of metal-producing connected farms, by 
size. 
Connected 
Farms 
Unknown 
Size (0) 
Small 
(0) 
Small-
Medium 
(5) 
Medium 
(1) 
Medium-
Large (0) 
Large 
(0) 
LR   5 1   
EE   5 1   
ME   5 1   
LE   2 1   
 
Table 23. Size distribution of textile-producing sites. 
 Unknown Small Small-
Medium 
Medium Medium-
Large 
Large 
Number of 
sites 
(F/CF/Total) 
10/2/12 14/4/18 4/5/9 1/3/4 0/1/1 0/0/0 
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Table 24. Diachronic change in the number of farm sites with evidence for multiple 
productive activities, by size. 
Farms Unknown 
Size (2) 
Small 
(8) 
Small-
Medium 
(3) 
Medium Medium-
Large 
Large 
LR 1 5 2    
EE 1 
= 
3 
40%  
1 
50%  
   
ME 0 
100%  
2 
66.6%  
0 
100%  
   
LE 0 
= 
2 
= 
0 
= 
   
 
Table 25. Diachronic change in the number of connected farm sites with evidence 
for multiple productive activities, by size. 
Connected 
Farms 
Unknown 
Size (1) 
Small 
(1) 
Small-
Medium 
Medium Medium-
Large 
Large 
LR 0 1     
EE 0 
= 
0 
100%  
    
ME 0 
= 
0 
= 
    
LE 1 
100%  
0 
= 
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Table 26. Sources for infrastructure and transport data. 
BA Road data from the University of North Carolina 
Ancient World Mapping Center’s Barrington Atlas 
Roads file. Consular roads. 
Survey Roads Road data gleaned from survey maps. Uneven in 
coverage and frequently vague about the certainty of 
the road’s location or quality. 
Towns Sites identified by surveys as vici, oppida, towns, or 
cities. 
SIR Towns Urban sites identified by Le Strade dell’Italia Romana 
(2004) 
Rivers Large rivers, ideal for transport but also likely used 
for production-related water supply, derived from 
ESRI’s ArcGIS topographical basemap.  
Coast Coastline data from the University of North Carolina 
Ancient World Mapping Center’s Barrington Atlas 
Coastline file.  
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Table 27. Statistical significance of distances from Figure 13. 
Distance 
Feature 
 t df Mean 
difference 
Significance 
(2-tailed) 
Coast 0.95 11.506 2227 15.030 km 0.000 
Rivers 0.95 -7.647 2227 -3.000 km 0.000 
SIR Towns 0.95 -9.916 2227 -6.569 km 0.000 
Towns 0.95 5.897 2227 2.042 km 0.000 
Survey 
Roads 
0.95 9.103 2227 2.112 km 0.000 
BA Roads 0.95 10.813 2227 5.723 km 0.000 
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Table 28. Results of independent sample t-test for distances between infrastructure 
and transport and one-period and four-period farms and connected farms. 
Feature α t df Mean 
difference 
Significance 
Coast 0.95 4.693 1131 7.448 km 0.000 
Rivers 0.95 -1.579 1131 -0.690 km 0.115 
SIR Towns 0.95 -4.777 1131 -3.452 km 0.000 
Towns 0.95 6.050 1131 2.450 km 0.000 
Survey 
Roads 
0.95 0.807 1131 0.227 km 0.420 
BA Roads 0.95 8.239 1131 5.332 km 0.000 
 
Table 29. Data sources for environmental analyses 
Soil type and quality Harmonized World Soils Database, 
Food and Agriculture Organization of 
the United Nations 
Terrain 30-arc second Digital Elevation Map of 
Europe, USGS EROS 
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Table 30. Distribution of farm and connected farm sites on specific soil types. 
 Percentage 
of Land in 
Survey Areas 
1-
Period 
Farms 
4-
Period 
Farms 
1-Period 
Connected 
Farms 
4-Period 
Connected 
Farms 
Cambisols: 
Weakly to 
moderately 
developed soils 
2,985,218.807 
km2 
88% 
515 
88% 
200 
91% 
15 
83% 
87 
86% 
Luvisols: Soils 
with subsurface 
accumulations 
of high activity 
clays and high 
base saturation 
212,799.144 
km2 
6% 
45 
7% 
10 
4.5% 
3 
17% 
9 
9% 
Regosols: Soils 
with very 
limited soil 
development 
180,854.304 
km2 
5% 
22 
4% 
8 
4% 
0 4 
4% 
Fluvisols: 
Young soils in 
alluvial deposits 
14,667.527 
km2 
0.4% 
2 
0.3% 
1 
0.5% 
0 1 
1% 
Andosols: 
Young soils 
formed from 
volcanic 
deposits 
12,614.278 
km2 
0.4% 
0 0 0 0 
Total 3,406,154.053 
km2 
584  
100% 
219  
100% 
18  
100% 
101  
100% 
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Table 31. Distribution of all sites on specific soil types. 
 Andosols 
(0.4% of 
land) 
Cambisols 
(88% of 
land) 
Fluvisols 
(0.4% of 
land) 
Luvisols 
(6% of 
land) 
Regosols 
(5% of 
land) 
Number of 
Sites on 
Soil Type 
4 
(0.1% of 
total sites) 
2609 
(87% of 
total sites) 
34 
(1% of total 
sites) 
214 
(7% of total 
sites) 
138 
(5% of total 
sites) 
 
Table 32. Distribution of sites by period on specific soil types. Abbreviations: LR 
(Late Republic), EE (Early Empire), ME (Middle Empire), LE (Late Empire), F 
(Farm), CF (Connected Farm). 
 All LR 
Sites 
LR 
F/CF 
All EE 
Sites 
EE 
F/CF 
All ME 
Sites 
ME 
F/CF 
All LE 
Sites 
LE 
F/CF 
Andosols 0 0 0 0 0 0 0 0 
Cambisols 1615 
81.7% 
1301 
83.5% 
1424 
84.8% 
1214 
86% 
963 
86.2% 
814 
87.2% 
627 
92% 
540 
93.3% 
Fluvisols 34 
1.7% 
20 
1.3% 
27 
1.6% 
18 
1.3% 
14 
1.3% 
12 
1.3% 
4 
0.6% 
2 
0.3% 
Luvisols 197 
9.9% 
147 
9.4% 
131 
7.8% 
108 
7.7% 
80 
7.2% 
67 
7.2% 
30 
4.4% 
23 
4% 
Regosols 130 
6.6% 
91 
5.8% 
98 
5.8% 
71 
5% 
60 
5.4% 
40 
4.3% 
19 
2.8% 
14 
2.4% 
Total 1,976 1,559 1,680 1,411 1,117 933 680 579 
 
300 
  
Table 33. Distribution of productive sites over specific soil types. 
 All AG 4 AG All 
CER 
4 CER All 
MET 
4 MET All 
TEX 
4 TEX 
Cambisols 44 
100% 
14 
100% 
77 
86.6% 
12 
92% 
50 
100% 
3 
100% 
51 
100% 
16 
100% 
Luvisols 0 0 6 
6.7% 
1 
8% 
0 0 0 0 
Regosols 0 0 6 
6.7% 
0 0 0 0 0 
 
Table 34. Distance of all period and four period ceramic sites to clayey soils, in 
kilometers. “Near” provides the distance to the nearest site of the specified type, 
while “point distance” provides the average distance to all sites of the specified type. 
Distance to clayey soil All ceramic sites 4-period ceramic sites 
Near 0.462 to 42.7 km 
Mean: 12.5 km 
1.682 to 42.7 km 
Mean: 17.3 km 
Point Distance 0.462 to 20 km 
Mean: 13.5 km 
1.682 to 19.9 km 
Mean: 12.7 km 
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Table 35. Distribution of one- and four-period farms and connected farms over 
different quality soils.  
1 period 
F and CF 
(602) 
134 
22% 
436 
72% 
32 
5% 
588 
98% 
14 
2% 
580 
96% 
4 
1% 
583 
97% 
4 
1% 
4 period 
F and CF 
(320) 
62 
19% 
244 
76% 
14 
5% 
310 
97% 
13 
3% 
315 
98% 
5 
2% 
315 
98% 
5 
2% 
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Table 36. Hypothetical population reconstruction for the study area in the Late 
Republic, with variable scenarios for interpreting sites of unknown size. 
Population of sites with 
known sizes during 
Late Republic 
Population of sites with 
unknown size (n=635) 
under specified 
circumstances 
Total hypothetical 
population 
9,280–12,992 
 
 
 
Sites divided equally into 
five sizes: 9,525–13,335 
18,805–26,327 
Sites divided according to 
distribution of known-
size sites: 4,315–6,041 
13,595–19,033 
Sites all identified as 
“small”: 3,175–4,445 
12,455–17,437 
 
Table 37. Number of ceramic production sites identified in the survey area, by 
period. 
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Table 38. Number of agriculturally productive sites in individual survey areas, by 
period. 
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Table 39. Distribution of fine wares at farms and connected farms, by survey area. 
The total number of sites for each survey area is included in parentheses next to the 
survey name. Percentages represent the percent of sites with each fine ware in each 
particular survey area. 
 Black Gloss Terra sigillata African Red Slip 
 Number 
of sites 
% of 
sites 
Number 
of sites 
% of 
sites 
Number 
of sites 
% of 
sites 
Chianti Senese CA/ Val 
d’Elsa (372)  
155 42% 101 27% 2 1% 
Chiusdino (27) 3 11% 1 4% 0 0 
Murlo (100) 47 47% 26 26% 0 0 
Monte Amiata/ 
Pienza/Radicofani (341) 
71 21% 54 16% 6 2% 
Civitella d’Arna (27) 7 26% 17 63% 9 33% 
Acquapendente (31) 3 10% 1 3% 1 3% 
Lago di Bracciano (32) 13 41% 17 53% 0 0 
Rieti (68) 35 51% 32 47% 36 53% 
Blera/Sutrium/Vicus 
Matrini (591) 
54 9% 104 18% 1 0% 
Cures Sabini (23) 15 65% 11 48% 15 65% 
Forum Novum (51) 18 35% 28 55% 0 0 
Torrimpietra (441) 142 32% 217 49% 191 43% 
Ardea (17) 12 71% 7 41% 3 18% 
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Table 40. Distribution of marble, by survey area.  
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FIGURES 
 
Figure 1. Sites mentioned in the study 
307 
 
 
Figure 2. Rivers in the study area.  
308 
  
Figure 3. Roads in the study area  
309 
  
Figure 4. Archaeological Projects in the study area.  
310 
  
 
 
Figure 5. Sites and Infrastructure in the study area.  
311 
  
 
Figure 6. Ager Cosanus Survey site types (Dyson 1978: 257).
312 
  
Figure 7. Screenshot of Archaeological Projects database.
313 
  
Figure 8. Screenshot of Sites Database.
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Figure 9. Olynthus mill (courtesy of Hanay, via Wikimedia Commons, commons.wikimedia.org/wiki/ 
File:Olynthus_mill_from_Yavne-Yam(2).jpg).
Figure 10. Rotary hand mill from Aiud, Romania (courtesy of Sarazyn, via Wikimedia Commons, commons.wikimedia. 
org/wiki/File:Roman_hand_mill_Sincrai.jpg). 
 
Figure 11. Donkey mill in Pompeii (courtesy of Calrosfking, via Wikimedia Commons, commons.wikimedia.org/ 
wiki/File:Muiño_roman_en_Pompeia.jpg) 
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Figure 12. Diachronic change in numbers of textile-producing farms and connected farms. 
 
Figure 13. Mean distance from farms and connected farms of all periods to nearest infrastructure and transport 
features, in kilometers. 
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Figure 14. Mean distance from all period productive sites to infrastructure and transport features, in kilometers. 
 
Figure 15. Mean nearest distance from four period productive sites to other four period productive sites, in kilometers. 
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Figure 16. Distribution of agricultural sites in the study area. 
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Figure 17. Four-period agricultural production sites. 
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Figure 18. Detail of Albegna Valley survey area four-period agricultural sites with five kilometer buffer imposed. 
320 
  
Figure 19. Detail of Torrimpietra survey area four-period agricultural sites with five kilometer buffer imposed. 
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Figure 20. Distribution of ceramic producing sites across the study area. 
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Figure 21. Four-period ceramic producing sites in the study area. 
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Figure 22. Map of ceramic production sites by period. 
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Figure 23. Distribution of metallurgical sites in the study area. 
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Figure 24. Distribution of four-period metallurgical sites in the study area. 
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Figure 25. Distribution of metallurgical sites in the Colline Metallifere. 
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Figure 26. Distribution of metallurgical sites in the Torrimpietra survey area. 
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Figure 27. Distribution of textile producing sites in the study area. 
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Figure 28. Distribution of four-period textile sites in the study area. 
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Figure 29. Mean distance of one-period, all period, and four-period farms and connected farms to the nearest 
infrastructure and transport features, in kilometers. 
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Figure 30. Soil distribution in the study area (FAO/IIASA/ISRIC/ISS-CAS/JRC 2009). 
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Figure 31. Soil map overlaid with map of productive sites. 
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Figure 32. Graphic representation of Table 31 data, indicating the number of sites on specific types of soil, 
diachronically. 
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Figure 33. Distribution of distances from ceramic sites to clayey soils. 
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Figure 34. Aspect of one- and four-period connected farms. 
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Figure 35. Proportions of one- and four-period farms with different aspects. 
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Figure 36. Proportions of one- and four-period connected farms with various aspects. 
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Figure 37. Percentage of sites in each survey area with designated fine ware types.  
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Figure 38. Distribution of sites in the study area with Black Gloss Ware. 
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Figure 39. Distrubution of sites in the study area with terra sigillata. 
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Figure 40. Distribution of sites in the study area with African Red Slip ware. 
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Figure 41. Distribution of sites in the study area with marble. 
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Figure 42. Distribution of ceramics and marble in the survey areas of Sutri, Blera, Vicus Matrini, and Lago di Bracciano. 
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Figure 43. Distribution of ceramics and marble in the Torrimpietra survey area. 
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